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SATURDAY, JANUARY 15, 1881. 


NOTICE TO SUBSCRIBERS. 


We consider it due to those subscribers who have favored 
us with their subscriptions, previous to the publication of 
our club rates, that thev should have the privileges of the 
list. They can therefore send us subscriptions for any or 
all of the publications named at the reduced double rates, 
less $4, the subscription price of ‘‘ SCIENCE.” 


The lecture of Dr. George F. Beard on what he 
prefers to call “ Mesmeric Trance,” delivered this week 
before the New York Academy of Sciences, in the hall 
of the New York Academy of Medicine, received the 
close attention of an audience the majority of which, 
apparently, witnessed the experiments for the first 
time. 

Dr. Beard described, briefly, the various forms of 
trance with which neurologists are familiar, and was 
supported by eight trance subjects, who exhibited 
manifestations of trance phenomena, to the equal sat- 
isfaction of the lecturer and his appreciative audience. 

In regard to the genuineness of Dr. Beard’s demon- 
strations we have no doubt that, substantially, they 
were dona fide, but it seemed apparent that the mis- 
erable objects who did duty on the occasion over- 
acted their parts, and it may be even now an open 
question whether Dr. Beard or his audience was 
more imposed upon. Without intending to assert 
that an imposition was intended or practiced on the 
occasion, it is not difficult to show, probably, that 
many of the experiments might have been illusions. 
‘T'wo of the so-called patients were evidently trained 
performers, if not professional actors ; 1f merely ama- 
teurs they surely missed their vocation. One of these 
patients could throw himself from an erect position 
to the stage, on his face, with the ease of an acrobat ; 
the other declaimed Shakespeare at short notice, with 
the energy and persistence of a barrel organ. Other 
experiments also developed phenomena, which were 
not part of the programme. The boy who ate 


Cayenne pepper in a trance, believing it to be sugar, 
appeared to be not inconvenienced in the least when 
he returned to a normal condition. But still more re- 
markable was the behavior of the patient who was 
made ‘stone deaf.” Dr. Beard shouted in vain to 
this man, a tuning fork was sounded, a bell rung, and 
even a pistol fired close to his devoted head, while the 
patient remained eloquently silent and apparently 
oblivious to all external sounds. 

To de-hypnotize the subject, Dr. Beard, unmindful 
of the fact that he was supposed to be addressing a 
deaf person, said, in an ordinary tone of voice: “It’s 
all right!” that being the usual phrase employed. To 
the surprise of many present, the patient (perhaps not 
desiring a contrefemps to mar the perforrnance) took 
the cue and quietly resumed his seat. 

To a popular audience Dr. Beard’s theories and ex- 
periments might have partaken of the character of a 
revelation, but we believe that nearly all our present 
knowledge of the subject dates from Braid’s book on 
Hypnotism, published more than twenty years ago. 

The policy of such public exhibitions may be well 
questioned; in Vienna they have been prohibited, 
and as no new truth can be gained or science ad- 
vanced by repeating these experiments in such a man- 
ner, why make them the subject for an evening’s 
amusement before a scientific society ? 

The patients selected perform their parts constantly, 
and thus become finally, perhaps unconsciously, more 
and more trained to elaborate their antics, so that, 
even admitting the genuineness of the performance, 
the experiments may be, at least so far, manufactured. 

The subjects of Dr. Beard are chiefly selected from 
the nervous classes of our population, and although 
they may be willing to air their peculiarities before a 
fashionable audience, it would appear to be a charita- 
ble course to keep them from such public exhibitions 
which can result only in aggravating their morbid 
tendencies. 


NEW YORK ACADEMY OF SCIENCES. 


The Committee on Lectures announces that the re- 
mainder of the course will embrace five lectures, to be 
delivered at the new Hall of the Academy of Medicine, 
No. 12 West Thirty-first street, New York City, on the 
third Monday of each month. 

These lectures are free to the public, but admission is 
strictly confined to those holding tickets, which may be 
obtained of D. S. Martin, 236 West Fourth street; W. P. 
Trowbridge, School of Mines, East Forty-ninth street, 
and Alex. A. Julien, School of Mines, East Forty-ninth 
street. 

The programme includes the following lectures: Jan- 
uary 17th, Respiration, by Dr. J. W. S. Arnold; Febru- 
ary 21st, The Reptilian Affinities of Birds, by Protessor 
Edward S. Morse; March 21, Sensation and Pain, by 
Dr. Charles Fayette Taylor; April 18th, Temple Archi- 
tecture of the Tenth to the Fifteenth Century, by Pro- 
fessor George W. Plympton; May toth, The Organic 
Elements, by Professor Albert R. Leeds. 
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SCIENCE. 


HUNGER THE PRIMITIVE DESIRE. 
By S. V. CLEVENGER, M. D. 


A paper on Researches into the Life History of the 
Monads by W.H. Dallinger, F. R. M.S., and J. Drysdale, 
M. D., was read before the Royal Micrscopical Society, 
Dec. 3d, 1873, wherein fission of the Monad was de- 
scribed as being preceded by the absorption of one form 
by another. One Monad would fix on the sarcode of an- 
other and the substance of the Jesser or under one would 
pass into the upper one. In about two hours the merest 
trace of the lower one was left and in four hours fission 
and multiplication of the larger monad began. A _ full 
description of this interesting phenomenon may be found 
in the Monthly Microscopical Fournal (London), for 
October, 1877. 


Professor Leidy has asserted that the Amceba is acan- 
nibal, whereupon Mr. J. Michels in the Amertcan Four- 
anal of Microscopy, July, 1877, calls attention to Dallin- 
ger and Drysdale’s contribution and draws therefrom the 
inference that each cannibalistic act of the Amceba is a 
reproductive one, or copulative, if the term is admissible, 
The editor (Dr. Henry Lawson), of the English journal, 
Oct., 1877, agrees with Michels. | 

Among the numerous speculations upon the origin of 
the sexual appetite, such as Maudsley’s altruistic conclu- 
sion, which always seemed to me to be far-fetched, I have 
encountered none that referred its derivation to unger. 
At first glance such a suggestion seems ludicrous enough, 
but a little consideration will show that in thus fusing 
two desires we have still to get at the meaning and deri- 
vation of the primary one—desire for food. 


The cannibalistic Amoeba may, as Dallinger’s Monad 
ceriainly does, impregnate itself by eating its own kind, 
and we have innumerable instances among Algz and 
Protozoa of this sexual fusion appearing very much like 
ingestion. Crabs have been seen to confuse the two de- 
sires by actually eating portions of each other while cop- 
ulating, and ina recent number of the Sczentéfie A merz- 
can,a Texan details the AZanizs veltezosa female eating 
off the head of the male Mantis during conjugation. Some 
of the female Arachnide find it necessary to finish the 
marital repast by devouring the male, who tries to scam- 
per away from his iate. The bitings and even the em- 
brace of the higher animals appears to have reference to 
this derivation. Itis aphysiological fact that association 
often transfers an instinct In an apparently outrageous 
manner. With quadrupeds it is undoubtedly olfaction 
that is most closely related to sexual desire and its re- 
flexes, but not soin man. Ferrier diligently searches the 
region of the temporal lobe near its connection with the 
olfactory nerve for the seat of sexuality, but with the di- 
minished importance of the smelling sense in man the 
faculty of sight has grown to vicarate olfaction ; certainly 
the “lust of the eyes” is greater than that of other spe- 
cial sense organs among Bimana. 

In all animal life multiplication proceeds from growth, 
and until a certain stage of growth, puberty, is reached, 
reproduction does not occur. VThecomplementary nature 
of growth and reproduction is observable in the large 
size attained by some animals after castration. Could 
we stop the division of an Amceba a comparable increase 
in size would be effected. The grotesqueness of these 
views is due to their novelty, not to their being unjustifi- 
able. 

While it would thus seem apparent that a primeval 
origin for both ingestive and sexual desire existed, and 
that each is a true hunger, the one being repressible and 
in higher animal life be.ng subjected to more control than 
the other, the question then presents itself: What is 
hunger? It requires but little reflection to convince one 
of its potency in determining the destinies of nations and 
individuals, and what a stimulus it is in animated crea- 
tion. It seems likely that it has its origin in the atomic 


| affinities of inanimate nature, a view monistic enough to 


please Haeckel and Tyndall. 
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NOTES ON THE ANATOMY OF THE ENCE- 
PHALON, NOTABLY OF THE GREAT GAN- 
GLIA. 


By EpwaArbD C. SpirzKa, M. D. 


The anatomy of no portion of the brain is so obscure 
and so imperfectly known as that of the so-called Thala- 
mus opticus. One of the first requisites to a comprehen- 
sion of its relations is the establishment of a proper 
nomenclature, and the point to start from is the very 
name under which the great ganglionic mass is known. 
Since it is not exclusively or even in the main connected 
with the optic tracts in any animal or man, and, indeed, 
is in the lower sauropsidz and amphibians not connected 
with them at all, the affix of/zcus should be dropped, and 
the first word involving that very uncompromising con- 
ception of an elevation at the ventricular floor may be 
retained: Zhalamus. 

The current conception that the Thalamus is an eleva- 
tion at the floor of the Za¢era/ ventricle is incorrect. One 
of our leading comparative anatomists will shortly review 
this question, and it will therefore be but necessary for 
me to refer to the matter. 

In the cat’s brain it can be clearly seen, that (aside 
from membranous separations) the great mass of the 
Thalamus is excluded from the cavity of the lateral ven- 
tricle by the fusion of the lateral edge of the fornix with 
the corpus striatum, or rather with the ependyma of that 
ganglion. Consequently, the twothalami are included in 
the third ventricle, which cavity on cross section resembles 
an upright T, whose vertical branch descends between 
the thalami, as a deep ditch, the vulva cerebrz of the old 
anatomists.! 

Luys, who was unfortunately wedded to certain physi- 
ological prejudices as to the function of the thalamic cen- 
tres, restricted the term Zza/amus to the mcst external 
mass. Meynert called all the centres in the aggregate by 
that term as a collective designation. He excluded, 
however, that gray mass which lines the sides of the ver- 
tical slit of the third ventricle. 

Now, the third ventricle, as shown by Hadlich and 
Wilder, extends over the entire thalami; it would be, 
therefore, incorrect to limit the designation ‘central 
tubular gray of the third ventricle’? to that portion only 
which lines the vertical slit. Either this latter designa- 
tion should be extended to the entire thalamic masses or 
the term thalamus should be extended to the so-called 
central tubular gray. 

Thus interpreted there would be, strictly speaking, but 
a single thalamus, consisting of two main masses, and a 
commissural part. The commissure is double. The 
thalami are primitively united by the lower of these com- 
missures, which I propose to term “basilar commis- 
sure.’® Secondarily, and only in animals above marsu- 
pials (as far as I am aware), do we find another commis- 
sure produced at an advanced period of embryonic de- 
velopment by apposition of the main masses. This is the 
so-called middle commissure of the brain, the comzzssura 
grtsca, c. mollds. J should consider the least ambiguous 
designation, ‘the thalamic fusion.” 

In a manner similar to that which separates the can- 
date and lenticular nuclei from each other, and which 
divides the latter into subsidiary “articuli,” the chief 
mass of each thalamus is separated into an inner and 
outer zone. The zones are separated from each other by 


1The corresponding fex/s cevebré of the same anatomists has, by more 
fastidious colleagues, been rebaptized Adxzus ceredré and later pzueal 
gland, now known as the epiphysis cerebré, 

2Continuous in front with the Zoc/ per forati antic?, behind with the in- 
fundibulum. Atrophic over the chiasm, it exhibits a set of transverse 
fibres and gray substance elsewhere. 
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anal of Microscopy, July, 1877, calls attention to Dallin- 
ger and Drysdale’s contribution and draws therefrom the 
inference that each cannibalistic act of the Amceba is a 
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Oct., 1877, agrees with Michels. | 

Among the numerous speculations upon the origin of 
the sexual appetite, such as Maudsley’s altruistic conclu- 
sion, which always seemed to me to be far-fetched, I have 
encountered none that referred its derivation to unger. 
At first glance such a suggestion seems ludicrous enough, 
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two desires we have still to get at the meaning and deri- 
vation of the primary one—desire for food. 


The cannibalistic Amoeba may, as Dallinger’s Monad 
ceriainly does, impregnate itself by eating its own kind, 
and we have innumerable instances among Algz and 
Protozoa of this sexual fusion appearing very much like 
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faculty of sight has grown to vicarate olfaction ; certainly 
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| affinities of inanimate nature, a view monistic enough to 


please Haeckel and Tyndall. 
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NOTES ON THE ANATOMY OF THE ENCE- 
PHALON, NOTABLY OF THE GREAT GAN- 
GLIA. 


By EpwaArbD C. SpirzKa, M. D. 


The anatomy of no portion of the brain is so obscure 
and so imperfectly known as that of the so-called Thala- 
mus opticus. One of the first requisites to a comprehen- 
sion of its relations is the establishment of a proper 
nomenclature, and the point to start from is the very 
name under which the great ganglionic mass is known. 
Since it is not exclusively or even in the main connected 
with the optic tracts in any animal or man, and, indeed, 
is in the lower sauropsidz and amphibians not connected 
with them at all, the affix of/zcus should be dropped, and 
the first word involving that very uncompromising con- 
ception of an elevation at the ventricular floor may be 
retained: Zhalamus. 

The current conception that the Thalamus is an eleva- 
tion at the floor of the Za¢era/ ventricle is incorrect. One 
of our leading comparative anatomists will shortly review 
this question, and it will therefore be but necessary for 
me to refer to the matter. 

In the cat’s brain it can be clearly seen, that (aside 
from membranous separations) the great mass of the 
Thalamus is excluded from the cavity of the lateral ven- 
tricle by the fusion of the lateral edge of the fornix with 
the corpus striatum, or rather with the ependyma of that 
ganglion. Consequently, the twothalami are included in 
the third ventricle, which cavity on cross section resembles 
an upright T, whose vertical branch descends between 
the thalami, as a deep ditch, the vulva cerebrz of the old 
anatomists.! 

Luys, who was unfortunately wedded to certain physi- 
ological prejudices as to the function of the thalamic cen- 
tres, restricted the term Zza/amus to the mcst external 
mass. Meynert called all the centres in the aggregate by 
that term as a collective designation. He excluded, 
however, that gray mass which lines the sides of the ver- 
tical slit of the third ventricle. 

Now, the third ventricle, as shown by Hadlich and 
Wilder, extends over the entire thalami; it would be, 
therefore, incorrect to limit the designation ‘central 
tubular gray of the third ventricle’? to that portion only 
which lines the vertical slit. Either this latter designa- 
tion should be extended to the entire thalamic masses or 
the term thalamus should be extended to the so-called 
central tubular gray. 

Thus interpreted there would be, strictly speaking, but 
a single thalamus, consisting of two main masses, and a 
commissural part. The commissure is double. The 
thalami are primitively united by the lower of these com- 
missures, which I propose to term “basilar commis- 
sure.’® Secondarily, and only in animals above marsu- 
pials (as far as I am aware), do we find another commis- 
sure produced at an advanced period of embryonic de- 
velopment by apposition of the main masses. This is the 
so-called middle commissure of the brain, the comzzssura 
grtsca, c. mollds. J should consider the least ambiguous 
designation, ‘the thalamic fusion.” 

In a manner similar to that which separates the can- 
date and lenticular nuclei from each other, and which 
divides the latter into subsidiary “articuli,” the chief 
mass of each thalamus is separated into an inner and 
outer zone. The zones are separated from each other by 


1The corresponding fex/s cevebré of the same anatomists has, by more 
fastidious colleagues, been rebaptized Adxzus ceredré and later pzueal 
gland, now known as the epiphysis cerebré, 

2Continuous in front with the Zoc/ per forati antic?, behind with the in- 
fundibulum. Atrophic over the chiasm, it exhibits a set of transverse 
fibres and gray substance elsewhere. 
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a white intercalation, and especially the outer zone (also 
in part the inner) presents a beautiful alternation of 
gray and white lamine.’ 

These two gray zones constitute the fundamental de- 
marcation of the thalamus; they may be termed soma 
grisea medtalis and zona grisea lateralis. In animals 
above the rank of marsupials we find added a round 
nodular mass, distinctly prominent at the ventricular 
floor, which lies anteriorly, while in still higher groups a 
second nodular prominence develops posteriorly. The 
Jatter is known as the posterior tubercle or pulvinarium, 
the former as the azterzor or supertor tubercle. The 
former designation seems the best to me, for although 
what I call the undifferentiated parent mass of the thal- 


aml is visible in sections anterior to those in which the | 


anterior tubercle is reached, yet the latter, which I pro- 
pose to term the exdercor nodule of the thalamus, is the 
first differentiated centre reached. In man the gona 
grisea medals is faintly seen before the anterior nodule 
is reached, but the anterior nodule reaches its main de- 
velopment before the zones do, and is absent where 
these are most prominent. In the carnivora generally, 
the anterior nodule projects far in advance of the zones. 
In these animals, too,a more complex arrangement of 


this nodule is found than in man, inasmuch as the ante- 


rior. part of the internal slope of the thalamus shows sev- 
eral elevations absent in the human thalamus. 

The sova grzsea medialzs appears pretty equally dif- 
fused and exhibits its lamination evenly both in tront and 
in the middle of its course. The same applies to the 
human brain for the zona grisea lateralzs, in the cat,* 
however, the anterior part of the external zone appears 
as a beautiful round compact ganglionic mass, protrud- 


ing boldly into the internal capsule, and which acquires | 


the charactetistic lamination only in posterior planes. 

It is interesting to note that the ganglionic matter of 
the thalamus is continuous with that ot the ventricular 
nucleus of the corpus striatum (nucleus caudatus). In- 
directly it is connected with the extra-ventricular nucleus, 
through that great common basilar gray mass, which is 
the rendezvous, as it were, of all the gray categories of 
the forebrain.® 

{In an earlier publication (Architecture and Mechanism 
of the Brain—-Journal of Mental and Nervous Diseases, 
1879), I have called attention to the fact that the ventri- 
cular nucleus of the corpus striatum is the representa~ 
tive of the primordial cerebral gray, inasmuch as the 
nerve cells of the embryonic and lower amphibian hemi- 
sphere are concentrated immediately subjacent to the 
ependyma of the latter ventricle. The majority of these 
cells are crowded away from the ventricular floor by the 
white substance developed in higher animals, and only a 
portion of the primitive gray remains subependymal. 
This is precisely what constitutes the corpus striatum. 
Now the corpus striatum actually /czzes the ventricle; it 
not only les at its floor! Any section transversely to 
the cerebral axis and striking the forepart of the lateral 
ventricle in the Hippopotamus, Horse, Dog or Cat, will 
show that an attenuated part of the corpus striatum is 
continued around over the ventricle, and constitutes a 
greater part of its roof. 

A similar comparative study shows that the nucleus 
lenticularis is also a subcortical development, that is, it 
results from the individualization of a gray mass origin- 
ally continuous with the cortex, by means of an irruption 
of white masses. These at first separate fasciculi (as in 


%And yet the latest pretended description of these Ganglia, admitted, 
notwithstanding numberless glaring errors, into a journal of the standing 
of ** Brain”’ (that by Dalton), has the Thalamus ‘* homogénous,”’ 


4 As seen in a series of transverse sections prepared by Dr. Graeme 
Hammond, 
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° Here meet the olfactory gray, the cortex,’ the dae/s capitis nuclei 
caudatl, the zucleus lenticularis, the claustrum, the thalamic axial 
gray, etc., etc. 


the dog) in higher animals coalesce to constitute the ex- 
ternal capsule. The segmentation of the lenticular 
nucleus into three distinct arfzciulz so characteristic of 
the human brain, is not found in the carnivora; only the 
outer articulus is demarcated, and that but imperfectly. 

In the carnivora the /amnae medullares or white 
streaks of the lenticular nucleus are conspicuously absent 
in the anterior half of that ganglion; in its posterior half 
they appear and they rapidly increase in bulk as we pro- 
ceed backwards, so that in planes where the human 
lenticular nucleus is still quite massive, we have in the 
dog only slight ganglionic masses intercalated between 
the fibre tracts. The clawstfritz is, in the carnivora, not 
the thin expanded lamina found in man, but a low and 
massive accumulation, hardly separated from the cortex 
of the Island of Reil. This fact strengthens Meynert’s 
view that the claustrum is but an individualized cortical 
layer. 

In conclusion I would mention as an isolated fact, and 
disconnected from the main subjects dealt with in these 
notes, that the anterior pyramids of the brain of the 
large Ceylon fruit bat (Pteropus fuligincsus) undergo a 
superficial decussation, as patent, and more so, as that 
of the optic chiasm., The pyramidal tract after decus- 
sating is continued as a distinct fasciculus on the lateral 
aspect of the medulla oblongata. In the same brain the 
fibres of the fornix can be clearly seen to terminate in 
the thalamus without descending to the base of the 
brain. Whether this applies to the whole of that tract, 
I am not able to say. 

I would also note that in the brain of alarge Ara 
(Ara ararausza) obtained from the Superintendent of the 
Central Park Zoological Gardens, Mr. W. A. Conklin, I 
fourd what appeared to be a thin commissure uniting the 
two cerebral hemispheres in their posterior half. This 
(commissure! if the observation was ccrrect) was not, 
like the Corpus callosum, a connection between the inter- 
nal white matter of both hemispheres, but merely a union 
of the superficial white, which in lower animals is well- 
developed outside of the cortical gray. | 

In the carvévora the Ganglion of Soemmering (the 
Substantia nigra in the human brain) is continuous with 
the innermost part of the lenticular nucleus. This fact 
strengthens Meynert’s proposition, that the Ganglion of 
Soemmiering, like the caudate and lenticular nuclei, should 
be considered as parts of one system, whose ganglia are 
connected with the fibres of the pcs peduneuls, 

In the elephant, whose brain, both in its mass, the pre- 
ponderance of the hemispheres, and the concea]ment from 
view of the so-called “trapezium,” takes a high rank as 
regards the grade of development, I had the opportu- 
nity to make and examine transverse microscopic sec- 
tions from the Pons Varolii. The remarkable discovery 
was made that the descending (longitudinal) fibres of 
the Pons are wanting. Nothing but transverse fascicult 
are seen in the field. Since the former fibres constitute 
part of the pyramidal tract, it follows that the tract of 
the voluntary impulses, the “ will-tract,” must take 
another course in the elephant, one which may be con- 
sidered aberrant; for in all other placental animals so 
far examined by myself, the pyramidal tract runs 
through the Pons Varolii, as in man, 
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On Watpivine.—Waldivine, CscEei1O2, is a neutral 
principle, without rotatory power, very sparingly soluble 
in cold water, freely soluble in chloroform, insoluble in 
ether, and remarkable for the ease with which it is decom- 
posed by alkalies, 


CERTAIN OpricalL AND VisuAL PHENOMENA—If the 
flame of a lamp is viewed through a natrow slit, the lustre 
of the flame and the effects of diffraction vary much accord- 
ing as the slit is vertical or horizontal, the light being much 
more considerable in the latter case. —M. TRrrve. 
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EFFECT OF PRESSURE ON THE FUSION | 


POINT. 


Dr. Carnelly recently read a paper before the Chemical 
Society of London, in which he thus explains the device 
which he has adopted in order to secure and maintain a 
vacuum in a case of ice. For the success of the experi- 
ment the tension must be below 5 millimetres. The ap- 
paratus consists of a wide glass: tube 3¢ inch in diame- 
ter, and about 5 to 6 feet high. This is placed in a ver- 
tical position, and is connected at its upper end with a 
strong glass flask placed horizontally, and surrounded 
with a freezing mixture. The apparatus having been in- 
verted and filled with mercury, the lower end of the tube 
is closed with the thumb, and placed under the surface 
of a layer of mercury about 10 inches deep. On with- 
drawing the thumb the mercury sinks in the tube to the 
barometric height, and a large Torricellian vacuum is 


| 


obtained, which is surrounded, as far as the flask is con- | 


cerned, with a freezing-mixture. 
boiled water is now introduced, which rises to the top of 
the mercurial column, and surrounds the bulb of a ther- 
mometer suspended inside of the tube. The water is 
then frozen, and the depth of the layer of mercury in 
which the tube stands reduced to about 3 ins. ; in conse- 
quence the mercury in the tube sinks, and leaves a de- 
tached column of ice with the thermometer bulb in its 
centre. This column acts as a cork, shutting off the 
large vacuous space above from the small vacuum below. 
By carefully heating the tube the ice is melted round the 
circumference of the plug, and a fine annular opening is 
made between the ice and the inside of the glass tube. 
This restores the communication between the upper and 
lower portion of the vacuum. As scon as this is effected, 
any aqueous vapor which is formed is at once condensed 
by the freezing-mixture, and the vacuum is kept intact. 
Under these circumstances the author has made the ice 
so hot that the thermometer in the centre of the cylinder 
stood at 180° C, before the ice melted. In the experi- 
ment shown to the Society the thermometer only rose to 
30° C. when the cylinder (which was too large and there- 
fore too heavy) dropped off the thermometer. To prove 
that the ice was really hot Dr. Carnelly has contrived and 
carried out some experiments, in which the cylinder of 
hot ice was dropped into a small calorimeter filled with 
water; the temperature rose when the ice was intro- 
duced, whereas if ordinary ice it would of course have 
been lowered. He then showed two experiments 
with camphor and mercuric chloride, which were per- 
fectly successful. The camphor was contained in a glass 
tube closed at one end and connected at the other with 
a Sprengel pump. On heating the tube the camphor 
melted, but on starting the Sprengel pump the camphor, 
as the pressure decreased, solidified, though the heating 
was continuous. The mercuric chloride was similarly 
raised many degrees above its ordinary melting-point, 
when kept under diminished pressure, without liquefying ; 
but on allowing the atmospheric pressure to enter, by 
cutting the tube, the solid mass immediately melted and 
began to boil. 


THE PHILOSOPHICAL SOCIETY OF 
INGTON, 


W ASH- 


We are informed by Professor Cleveland Abbe that 
the following are the newly elected officers of the Philo- 
sophical Seciety of Washington: President, Dr. J. J. 
Woodward ; Vice-Presidents, Dr. G. K. Barnes, J. E, 
Hilgard, J. C. Welling, William Taylor; Secretaries, is 
N. Gill, C. E. Dutton; Treasurer, Cleveland Abbe. 


A small quantity of : 


SCIENCE. 


HYPNOTISM. 


A writer in the Wedzcal Record sums up the result of 
his experiences of Hypnotism and its phenomena as 
follows : 


first. Impressions cannot be communicated to indi- 
viduals in the hypnotic condition, except through the ex- 
ternal senses. The mind of the operator cannot influ- 
ence that of the subject by a purely mental effort. He 
must either speak, write, or gesticulate to convey his 
ideas, 

Second, Kemembrance of what has passed, during the 
hypnotic state, in the mind of the subject, is very slight, 
but if he is told to remember any particular thing while 
so affected, he will recollect it when he awakens. 

Thzrd. Although I pursued the method used by others, 
Iam satisfied that the employment of any means that 
will induce a temporary abstraction of the mind is all 
that is required to induce the peculiar condition. 

Fourth, Although the subjects seem to be entirely 
oblivious to all that is going on, they are not perfectly 
so. In the case of a young lady, who was told that she 
was a bird, and thereupon ccmmenced to hop, her dress 
became disarranged, and, although continuing to hop like 
a bird, she was careful to keep her dress in its proper 
condition. | 

fifth. It is not necessary that the operator nor the 
one operated upon believe in the truth of hypnotism, or 
the success of the trial. If the necessary conditions are 
complied with the effect will follow. One case mentioned 
above proves this to be true. 

All the strange psychical conditions under the names 
of hypnotism, magnetism, braidism, mesmerism, trance, 
somnambulism, ecstacy, etc., come under the same cate- 
gory, and I believe that clairvoyance and spiritualism 
can be included in the list. 

As far as I have seen, I have never observed contrac- 
tion of muscles, areas of hyperesthesia, or other disorder 
of sensibility, or any unnatural condition or action of any 
part of the body in the persons affected, unless the oper- 
ator should direct their attention to themselves by speak- 
ing or motioning to them ; for example, he would indi- 
cate that their faces were away, that their arms or fingers 
were stiff, cr that they had a pain in the head, back, or 
some other part. In such a case what was told them 
would be the basis on which they would feel or act. 

If I should venture an explanation, or more properly a 
description of the phenomena of hypnotism, I would say 
that they resulted from a suspension of function of the 
centre for ideas in the brain of the subject, and also of 
his will, while the infra-cortical ganglia remain free to 
act from a reflex excitation imparted by the voice, ges- 
tures, or manners of the operator. 


nes 


THE UAMMOND PRIZE. 


The American Neurological Association offers a prize 
of five hundred dollars, to be known as the ‘“‘ William A. 
Hammond Prize,” and to be awarded, at the meeting in 
June, 1882, to the author of the best essay on the /wzc- 
tzons of the Thalamus 72 Man. The conditions under 
which the prize is to be awarded are as follows: 1. The 
prize is open to competitors of all nationalities, 2. The 
essays are to be based upon original observations and 
experiments on man and the lower animals. 3. The 
competing essays must be written in the English, French, 
or German language; if in the last, the manuscript is to 
be in the Italian handwriting. 4. Essays are to be sent 
(postage prepaid) to the Secretary of the Prize Committee, 
Dr. E. C. Seguin, No. 41 West Twentieth street, New 
York City, on or before February 1, 1882; each essay to 
be marked by a distinctive device or motto, and accom- 
panied by a sealed envelope bearing the same device or 
motto, and containing the author’s visiting card. 5. The 


16 


anne ATR eee en ee 8 oe ea ae TT ei oe cae 


EFFECT OF PRESSURE ON THE FUSION | 


POINT. 


Dr. Carnelly recently read a paper before the Chemical 
Society of London, in which he thus explains the device 
which he has adopted in order to secure and maintain a 
vacuum in a case of ice. For the success of the experi- 
ment the tension must be below 5 millimetres. The ap- 
paratus consists of a wide glass: tube 3¢ inch in diame- 
ter, and about 5 to 6 feet high. This is placed in a ver- 
tical position, and is connected at its upper end with a 
strong glass flask placed horizontally, and surrounded 
with a freezing mixture. The apparatus having been in- 
verted and filled with mercury, the lower end of the tube 
is closed with the thumb, and placed under the surface 
of a layer of mercury about 10 inches deep. On with- 
drawing the thumb the mercury sinks in the tube to the 
barometric height, and a large Torricellian vacuum is 


| 


obtained, which is surrounded, as far as the flask is con- | 
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be marked by a distinctive device or motto, and accom- 
panied by a sealed envelope bearing the same device or 
motto, and containing the author’s visiting card. 5. The 
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EFFECT OF PRESSURE ON THE FUSION | 


POINT. 


Dr. Carnelly recently read a paper before the Chemical 
Society of London, in which he thus explains the device 
which he has adopted in order to secure and maintain a 
vacuum in a case of ice. For the success of the experi- 
ment the tension must be below 5 millimetres. The ap- 
paratus consists of a wide glass: tube 3¢ inch in diame- 
ter, and about 5 to 6 feet high. This is placed in a ver- 
tical position, and is connected at its upper end with a 
strong glass flask placed horizontally, and surrounded 
with a freezing mixture. The apparatus having been in- 
verted and filled with mercury, the lower end of the tube 
is closed with the thumb, and placed under the surface 
of a layer of mercury about 10 inches deep. On with- 
drawing the thumb the mercury sinks in the tube to the 
barometric height, and a large Torricellian vacuum is 


| 


obtained, which is surrounded, as far as the flask is con- | 


cerned, with a freezing-mixture. 
boiled water is now introduced, which rises to the top of 
the mercurial column, and surrounds the bulb of a ther- 
mometer suspended inside of the tube. The water is 
then frozen, and the depth of the layer of mercury in 
which the tube stands reduced to about 3 ins. ; in conse- 
quence the mercury in the tube sinks, and leaves a de- 
tached column of ice with the thermometer bulb in its 
centre. This column acts as a cork, shutting off the 
large vacuous space above from the small vacuum below. 
By carefully heating the tube the ice is melted round the 
circumference of the plug, and a fine annular opening is 
made between the ice and the inside of the glass tube. 
This restores the communication between the upper and 
lower portion of the vacuum. As scon as this is effected, 
any aqueous vapor which is formed is at once condensed 
by the freezing-mixture, and the vacuum is kept intact. 
Under these circumstances the author has made the ice 
so hot that the thermometer in the centre of the cylinder 
stood at 180° C, before the ice melted. In the experi- 
ment shown to the Society the thermometer only rose to 
30° C. when the cylinder (which was too large and there- 
fore too heavy) dropped off the thermometer. To prove 
that the ice was really hot Dr. Carnelly has contrived and 
carried out some experiments, in which the cylinder of 
hot ice was dropped into a small calorimeter filled with 
water; the temperature rose when the ice was intro- 
duced, whereas if ordinary ice it would of course have 
been lowered. He then showed two experiments 
with camphor and mercuric chloride, which were per- 
fectly successful. The camphor was contained in a glass 
tube closed at one end and connected at the other with 
a Sprengel pump. On heating the tube the camphor 
melted, but on starting the Sprengel pump the camphor, 
as the pressure decreased, solidified, though the heating 
was continuous. The mercuric chloride was similarly 
raised many degrees above its ordinary melting-point, 
when kept under diminished pressure, without liquefying ; 
but on allowing the atmospheric pressure to enter, by 
cutting the tube, the solid mass immediately melted and 
began to boil. 


THE PHILOSOPHICAL SOCIETY OF 
INGTON, 


W ASH- 


We are informed by Professor Cleveland Abbe that 
the following are the newly elected officers of the Philo- 
sophical Seciety of Washington: President, Dr. J. J. 
Woodward ; Vice-Presidents, Dr. G. K. Barnes, J. E, 
Hilgard, J. C. Welling, William Taylor; Secretaries, is 
N. Gill, C. E. Dutton; Treasurer, Cleveland Abbe. 


A small quantity of : 


SCIENCE. 


HYPNOTISM. 


A writer in the Wedzcal Record sums up the result of 
his experiences of Hypnotism and its phenomena as 
follows : 


first. Impressions cannot be communicated to indi- 
viduals in the hypnotic condition, except through the ex- 
ternal senses. The mind of the operator cannot influ- 
ence that of the subject by a purely mental effort. He 
must either speak, write, or gesticulate to convey his 
ideas, 

Second, Kemembrance of what has passed, during the 
hypnotic state, in the mind of the subject, is very slight, 
but if he is told to remember any particular thing while 
so affected, he will recollect it when he awakens. 

Thzrd. Although I pursued the method used by others, 
Iam satisfied that the employment of any means that 
will induce a temporary abstraction of the mind is all 
that is required to induce the peculiar condition. 

Fourth, Although the subjects seem to be entirely 
oblivious to all that is going on, they are not perfectly 
so. In the case of a young lady, who was told that she 
was a bird, and thereupon ccmmenced to hop, her dress 
became disarranged, and, although continuing to hop like 
a bird, she was careful to keep her dress in its proper 
condition. | 

fifth. It is not necessary that the operator nor the 
one operated upon believe in the truth of hypnotism, or 
the success of the trial. If the necessary conditions are 
complied with the effect will follow. One case mentioned 
above proves this to be true. 

All the strange psychical conditions under the names 
of hypnotism, magnetism, braidism, mesmerism, trance, 
somnambulism, ecstacy, etc., come under the same cate- 
gory, and I believe that clairvoyance and spiritualism 
can be included in the list. 

As far as I have seen, I have never observed contrac- 
tion of muscles, areas of hyperesthesia, or other disorder 
of sensibility, or any unnatural condition or action of any 
part of the body in the persons affected, unless the oper- 
ator should direct their attention to themselves by speak- 
ing or motioning to them ; for example, he would indi- 
cate that their faces were away, that their arms or fingers 
were stiff, cr that they had a pain in the head, back, or 
some other part. In such a case what was told them 
would be the basis on which they would feel or act. 

If I should venture an explanation, or more properly a 
description of the phenomena of hypnotism, I would say 
that they resulted from a suspension of function of the 
centre for ideas in the brain of the subject, and also of 
his will, while the infra-cortical ganglia remain free to 
act from a reflex excitation imparted by the voice, ges- 
tures, or manners of the operator. 
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THE UAMMOND PRIZE. 


The American Neurological Association offers a prize 
of five hundred dollars, to be known as the ‘“‘ William A. 
Hammond Prize,” and to be awarded, at the meeting in 
June, 1882, to the author of the best essay on the /wzc- 
tzons of the Thalamus 72 Man. The conditions under 
which the prize is to be awarded are as follows: 1. The 
prize is open to competitors of all nationalities, 2. The 
essays are to be based upon original observations and 
experiments on man and the lower animals. 3. The 
competing essays must be written in the English, French, 
or German language; if in the last, the manuscript is to 
be in the Italian handwriting. 4. Essays are to be sent 
(postage prepaid) to the Secretary of the Prize Committee, 
Dr. E. C. Seguin, No. 41 West Twentieth street, New 
York City, on or before February 1, 1882; each essay to 
be marked by a distinctive device or motto, and accom- 
panied by a sealed envelope bearing the same device or 
motto, and containing the author’s visiting card. 5. The 
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successful essay will be the property of the Association, 
which will assume the care of its publication. 6. Any 
intimation tending to reveal the authorship of any of the 
essays submitted, whether directly or indirectly conveyed 
to the Committee or to any member thereof, shall ex- 
clude the essay from competition. 7. The award of the 
prize will be announced by the undersigned Committee ; 
and will be publicly declared by the President of the As- 
sociation at the meeting in June, 1882. 8. The amount 
of the prize will be given to the successful competitor in 
gold coin of the United States, or, it he prefer it, in the 
shape cf a gold medal bearing a suitable device and in- 
scription. 
(i. T. MILES, M.D., Baltzmore. 
Signed, < J. 5. JEWELL, M.D., Chicago. 
E. C. SEGUIN, M.D., Mew York. 


es 


CHESAPEAKE ZOOLOGICAL LABORATORY. 


Dr. W. K. Brooks, Director of the Chesapeake Zoo- 
logical Laboratory, established under the auspices of the 
the Johns Hopkins University, in his report for 1880 
states: By the liberality of the Trustees, it was pos- 
sible to spend a much longer period than hitherto at the 
seaside, and provided with a more liberal outfit, includ- 
ing a steam launch which was built, for our use in the 
last spring, at Bristol, R. I., and has proved a very 
efficient auxiliary. The necessary books, dredges, and 
other instruments were also provided by the University. 
In addition to the opportunities afforded to three of the 
members of our own academic staff, three other gentle- 
men, devoted to the study of Zoology, were invited to 
avail themselves of the scientific facilities of the station, 

The laboratory was opened at Beaufort, N. C., on 
April 23, 1880, and closed on September 30, after a 
session of twenty-three weeks. It was supplied with 
working accommodations for six investigators, and the 
facilities which it afforded were used by the foliowing six 
persons: W. K. Brooks, PH. D., Director; K. MIT- 
SUKURI, PH. B., Fellow in Biology ; E. B. WILSON, PH. 
B., Fellow in Biology; F. W. KiNG, A. M., Professor of 
Natural Science, Wisconsin State Normal School ; He Gs 
EvARTS, M. D., Academy of Natural Sciences, Phila- 
delphia; H. F. OSBORNE, PH. D. Fellow of the College of 
New Jersey. 

Beaufort was selected for our third season’s work be- 
cause it is the nearest accessible town, south of Balti- 
more, which is favorably situated for zoological study. 
The advantages of a location in a town are well shown 
by the fact that the expenses of a session of twenty-three 
weeks this year were considerably less than those of a 
ten weeks session the year before. 

The scientific advantages of Beaufort are very great; 
the most important is the great difference between its 
fauna and that of our northern Atlantic coast. 

The configuration of our coast line is such that Cape 
Hatteras, the most projecting point south of New York, 
deflects the warm water of the Gulf Stream away from 
the coast, and thus forms an abrupt barrier between a 
cold northern coast and a warm southern one. The fauna 
north ofthis barrier passes gradually into that of southern 
New England, while the fauna south of this barrier passes 
without any abrupt change into that of Florida, but the 
northern fauna is sharply separated by Cape Hatteras 
from the southern. 

As the laboratory of the U.S. Fish Commission and Mr, 
Agassiz’s laboratory at Newport afford opportunites for 
work upon the northern fauna, it seemed best for us to 
select a point south of Cape Hatteras in order to study 
the southern fauna with the same advantages, and as 
Beaufort is the only town near the Cape which can be 
reached without difficulty, it was chosen as the best place 
for the laboratory. 

The situation of this town is exceptionally favorable for 


zcOlogical work, for the surrounding waters present such 
a diversity of conditions that the fauna is unusually rich 
and varied. 

Close to the town there are large sand bars, bare for 
miles at low tide, and abounding in animal life. From 
these we could collect an unfailing supply of Amphzoxus, 
Renilla » Limulus, Balanoglosus, Sea Urchins, and a 
great variety of Molluscs and Crustacea. 

The mud flats furnished us with another fauna, and 
yielded a great variety of Annelids, a new set of species of 
Crustacea and Molluscs, Gephyreans, Echinoderms, and 
Polyps. The large salt marshes gave us a third fauna, 
and a short distance inland large swamps of brackish and 
fresh water furnished still other conditions of life. 

As the town is situated at the point where Gore Sound 
connects Pamlico Sound with Bogue Sound we were 
within easy reach of a continuous sheet of landlocked 
salt water more than a hundred miles long, and these 
Sounds furnished still another collecting and dredging 
ground, abounding in Corals, Gorgonias, Ascidians, Star 
Fish, Sea Urchins, and a new set of Molluscs and Crus- 
tacea, 

As most of the shores are flat and sandy, those ani- 
mals which live upon a sandy bottom are much more 
abundant than those which attach themselves to solid 
bodies, but the stone breakwaters at Fort Macon, the 
wharves at Beaufort and Morehead City, and the large 
oyster beds which are found in the sounds furnish a proper 
habitat for many fixed animals, and yielded us a rich sup- 
ply of Hydroids, Corals, Ascidians, Sea Anemones, 
Sponges, Cirrhipeds, &c. The ocean beach, within a 
short distance of the town, furnished still another fauna, 
and a soil of three miles from the laboratory carried us to 
a good locelity for ocean dredging. 

The greatest advantage of the locality is the richness 
of its pelagic fauna. There are very few points upon 
land anich are so situated that the surface animals of 
mid-ocean can be procured in abundance for laboratory . 
work, and as careful work is very difficult on shipboard, 
a laboratory which can be furnished with a good supply 
of living pelagic animals presents opportunities for work 
in an extremely interesting and almost new field. 

The Gulf Stream is constantly sweeping these animals 
northwards along the North Carolina coast, and as the 
tide sets in through Beaufort Inlet,into the Sounds the 
floating animals are carried with it. Such oceanic ani- 
mals as Phy salva and Porpita were frequently thrown, 
uninjured and in perfect health, upon the beach within 
twenty feet of the laboratory, and during the season we 
found nearly all the Siphonopkore which are known to 
occur upon our Atlantic coast. 

With all these advantages we enjoyed a mild and uni- 
form climate which enabled us to work in perfect com- 
fort during the hottest months of summer, 


The zoological resources of Beaufort have not escaped 
the attention of American naturalists, and there are few 
places upon our coast, outside of New England, where 
more zodlogical work has been done, In 1860, Drs. 
Stimpson and Gill spent a season in dredging and collect- 
ing in the vicinity of Beaufort, Cape Lookout and Cape 
Hatteras, and an account of their work was published in 
The American Fournal of Science. Dr. Coues, who was 
stationed at Fort Macon during the war, occupied him- 
self for two years in collecting the animals which are found 
here, and he published a series of papers on the “ Natural 
Histsry of Fort Macon and Vicinity ”’ in the Proceedings 
of the Academy of Natural Sciences of Philadelphia. 


These papers, which were continued by Dr. Yarrow, 
contain copious and valuable notes on the habits and 
distribution of the animals which were observed, and we 
found them a great help to us. These two naturalists 
found four hundred and eighty species of animals in the 
vicinity of Beaufort. Of these four hundred and eighty, 
two hundied and ninety-eight are vertebrates, and one 
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successful essay will be the property of the Association, 
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intimation tending to reveal the authorship of any of the 
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clude the essay from competition. 7. The award of the 
prize will be announced by the undersigned Committee ; 
and will be publicly declared by the President of the As- 
sociation at the meeting in June, 1882. 8. The amount 
of the prize will be given to the successful competitor in 
gold coin of the United States, or, it he prefer it, in the 
shape cf a gold medal bearing a suitable device and in- 
scription. 
(i. T. MILES, M.D., Baltzmore. 
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Stimpson and Gill spent a season in dredging and collect- 
ing in the vicinity of Beaufort, Cape Lookout and Cape 
Hatteras, and an account of their work was published in 
The American Fournal of Science. Dr. Coues, who was 
stationed at Fort Macon during the war, occupied him- 
self for two years in collecting the animals which are found 
here, and he published a series of papers on the “ Natural 
Histsry of Fort Macon and Vicinity ”’ in the Proceedings 
of the Academy of Natural Sciences of Philadelphia. 


These papers, which were continued by Dr. Yarrow, 
contain copious and valuable notes on the habits and 
distribution of the animals which were observed, and we 
found them a great help to us. These two naturalists 
found four hundred and eighty species of animals in the 
vicinity of Beaufort. Of these four hundred and eighty, 
two hundied and ninety-eight are vertebrates, and one 
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hundred and eighty-two are invertebrates. Of the verte- 
brates twenty-four are mammals, one hundred and 
thirty-three are birds, twenty-seven are reptiles, six batra- 
chians, ninety-seven fishes and eleven selachians. Of the 
invertebrates, one hundred and forty-seven are molluscs, 
twenty-one are crustaceans, ‘The list of vertebrates is 
very nearly exhaustive, and we made no additions to it, 
but the list of invertebrates is obviously very imperfect, 
and, although we made no attempt to tabulate the species 
which we observed, there would be no difficulty in en- 
larging the list twenty or thirty fold. 

Among other naturalists who have spent more or less 
time at Beaufort, I may mention Protessor L. Agassiz, 
Professor E, S. Morse, Dr. A. S. Packard, Protessor 
Webster, and Prefessor D.S. Jordan. Professor Morse 
procured most of the material for his well known paper 
on the Systematic Position of the Brachiopoda on the 
sand bars in Beaufort Inlet. 

I will now attempt to give a very short statement 
ot some of the leading points in our own summer's work. 
Much of our time was spent in studying the devel- 
opment of the Crustacea, since this is one of the 
most important fields for original work upon our 
southern coast. The supply of mat-rial is almost 

nexhaustible, and would employ a number of students for 
imany years. The life history of the Crustacea is of great 
interest in itself, and the recent species are so numerous 
and diversified that there is no group of animals better 
adapted for studying the general laws of embryonic de- 
velopment in their relation to the evolution of the group. 

These considerations have led us to devote especial at- 
tention to this group during this and the preceding sea- 
sons. One of the published results of the first season’s 
work was an illustrated account of the metamorphosis of 
Sguzlla,a representative of a somewhat aberrant group 
of Crustacea. During the second season, a member of 
our party, Professor Birge, made a very thorough study 
of the development of Pava/@wus, one of our crabs, and 
the account ot his observations, with drawings, was ready 
for publication several months ago. At Beaufort, we 
spent most of our time upon this subject, and figured 
more than cight hundred points in the development of 
various Crustacea, 

Among these, I wish to call especial attention to our 
observations upon the development of the Sergestidae ; 
the least specialized of the stalk-eyed Crustacea. This 
very peculiar group was not known to occur upon our 
coast until we found a few specimens of one genus at 


Fort Wool, and the same genus —Luczfer—in great | 


abundance at Beaufort, associated with another genus 
which is also new to North America. 


As nothing what- | 


ever was known of the development of Luczfer, we made | 
every effort to obtain the eggs and young, and after four | 
months of almost fruitless labor we finally succeeded in © 


finding all the stages of the metamorphosis, and figured 
them in a complete series of ninety-nine drawings. We 
also obtained a somewhat less complete series of figures 
of stages in the life history of the second Sergestid. 

Our only motive in this work was the desire to fill a 


gap in our knowledge of crustacean development, by > 


supplying the life history of a very interesting group of 
animals, but the result was found to have a very unex- 
pected value, since it contributes to the discussion of a 
number of problems in general embryology and morphol- 
ogy, and is the most significant crustacean life history 
which has ever been studied. 

The following are some of the more important points: 

The egg undergoes total regular segmentation. 

There is no food yolk, and cleavage goes quite through 
theegg. 

There is a true segmentation cavity. 

Segmentation is rhythmical. 

There is an invaginate gastrula. 

The larva leaves the egg as a Nauplius, and passes 
through a protozoan stage, and a schizopod stage. 


pose it. 


The fifth thoracic segments and appendages are en- 
tirely wanting at all stages of development. 

Another interesting group which was studied is the 
Porcellanidae, the least specialized of the true crabs. 
The adults of our American species are almost restricted 
to our southern waters, although the swimming larve 
are carried north by the Gulf Stream, Within the last 
two years two northern naturalists have studied these 
floating embryos upon the south coast of New England, 
but as they were working upon stragglers so far from 
home their accounts are incomplete and somewhat con- 
tradictory. Our advantages at Beaufort enabled us to 
contribute towards the solution of this confused subject 
by raising one species of Porcel//ana from the egg. 

We also raised six other species of crabs from the egg, 
and made drawings of the more important stages of cle- 
velopment. One of the species which was thus studied 
is the edible crab. Its metamorphosis has never been 
figured, and although it presents no unusual features, its 
economic importance gives value to exact knowledge of 
its life history. 

Mr. Wilson also studied the development of one species 
of Pycnogonida, a group of very peculiar Arthropods, 
distantly related to the spiders. As he has paid especial 
attention to the systematic study of this group, and is 
now engaged in describing the Pycnogonids collected in 
the Gulf Stream by Mr. Agassiz, the opportunity to study 
them alive in the laboratory has been a great advantage 
to him, | 

Another important investigation is the study, by Mr. 
Wilson, of the embryology of the marine Annelids. Al- 
though the representatives of this large group are abund- 
ant and widely distributed, little was known of the early 
stages of their development until he procured the eggs 
of several species and studied them at Beaufort. This 
investigation has shown, among other things, that the 
accepted division of Annelids into two great groups, the 
Oligocheeta and Polycheeta, is not a natural method of 
classification. The work upon the development of marine 
Annelids was supplementary to an investigation which 
Mr. Wilson carried on last spring at Baltimore, and 
which he will continue this winter, upon the development 
of land and fresh water Annelids. 

As much time as possible was given this season to the 
study of the hydroids and jelly-fish of Beaufort. The life 
histories of several of them were investigated, a thorough 
anatomical study of some of the most important forms 
was carried on, and nearly two hundred drawings were 
made. It is almost impossible to complete a study of 
this kind in a single season, but if one or two more sum- 
mers can be given to the work, we have every reason to 
hope for valuable results ; for although the North Carolina 
coast is the home of many species which are only found 
as stragglers upon our northern coast, and of other species 
which are not known to occur anywhere else, and of 
some genera and families which are new to the North 
American coast, this field has suffered almost total 
neglect. 

Nearly three months of the time of two members 
of our party, Mitsukuri and Wilson, were given 
to the study of the habits, anatomy and develop- 
ment of Rezzlla, a compound Polyp very much like 
that which forms the precious coral, but soft and 
without a stony skeleton. The animals which form the 
community are so intimately bound together that the 
community, as a whole, has a well marked individuality 
distinct from that of the separate animals which com- 
The compound individuality of Zezz//a is quite 
rudimentary as compared with that of a Siphonophore, 
and as there is no trace of it in the closely allied Gor- 
gonias, it furnishes an excellent field for studying the 
incipient stages in the formation of a compound organ- 
ism by the union and specialization of a community of 
independent simple organisms. With this end in view 


. the anatomy of the fully developed community was care- 
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fully studied, and the formation of a community was 
traced by rearing a simple solitary embryo in an aquarium 
until a perfect community has been developed from it by 


budding. During the process of development the law: 


of growth by which the characteristics of the compound 
organism are brought about was clearly exhibited, and 
it is fully illustrated by nearly one hundred drawings. 
One of the most interesting results of our work is the 
explanation, by Mr. Wilson, of the origin of the meta- 
morphosis of the larva of Phoronis, a small Gephyrean 
worm which lives in a tube. Several of the most noted 
embryologists of Europe have studied the development of 
Phoronzs, and our knowledge of its life history is due to 
their combined Jabors. Last summer Mr. Wilson re- 
viewed the subject, and added some important points, 
and during the present season he has shown by the 
comparison of a great number of allied forms, that the 
very peculiar metamorphosis admits of an extremely 
simple explanation. The adult is sedentary and confined 
to its sand tube, while the larva is a swimming animal 
totally different in structure. Thechange from the larva 
to the adult is very repid and violent. It occupies only a 
few minutes, and during the change the larva becomes 
turned wrong side out, so that what was internal is 
external. Mr. Wilson’s comparison shows that PArronzs 
was originally a free animal, and that the structural 
peculiarities which fit the adult for sedentary life in a 
tube are of recent acquisi'ion. The laiva has, however, 
retained its ancestral adaptation to a swimming life in 
order to provide for the distribution of the species. There 
must have been a time, in the evolution of the species, 
when the adult was imperfectly adapted to a sedentary 
life, and also imperfectly adapted to a swimming life, and 
if the development of the individual were a perfect recap- 
itulation of all the stages in the evolution of the species, 
we should have, between the swimming larva and the 
sedentary adult, a stage of development during which the 
adaptation is not quite perfect for either mode of life. 
It is clearly an advantage for the animal to pass through 
this stage as quickly as possible, or to escape it altogether. 
The peculiar metamorphosis enables the larva to remain 
perfectly adapted to a locomotor life until the occurrence 
of the sudden change which Ats it for life in a tube, and 
Mr. Wilson has pointed out the manner in wnich the 


metamorphosis has been acquired in order to bridge over 


the period of imperfect specialization. ‘T’his explanation 
is somewhat similar to that which Lubbock has given of 
the origin of the metamorphosis of insects, and we may 
hope that the same methcd of investigation will throw 
light upon the significance of other remarkable ins‘ances 
of metamorphosis in the Invertebrates. 


— 


THE MATERIALISTIC ORIGIN OF THE SEXES. 
By ANDREW DEWAR. 


Materialism is yet in its infancy. Born of human 
learning, weaned in scientific research, and cradled in 
the toleration of an enlightened civilization, its advent 
marks an epoch in the history of humanity. Should 
there be fearful shadows in its progress, where loiter 
grim doubts and gloomy forebodings, these are only con- 
sequent to its youth, and the necessary result of the light 
from a sun whose slanting rays only reach us. But 
even as the noonday sun chases away the shadows in its 
splendor, so we are assured that no doctrine in these en- 
lightened days will ever be accepted which does not in its 
maturity shine on the human race for true knowledge 
and good. 

« All knowledge is our province,” said Bacon, and we 
would be less than men if any phenomenon in nature 
was considered inscrutable by us, the highest outcome of 
Nature. Thinking thus, one of the most curious prob- 
lems is that of the sexes ; 


-than an assertion. 


and the value of the doctrine | 
of Materialism is apparent when we come to question its _ 


cause, for no natural law professes even to offer an hypo- 
thesis on the subject. 

It may here be asked, what is the destin of Mate- 
rialism? As enunciated by the most advanced physic- 
ists, it is that ‘‘ Matter contains within itself the promise 
and potency of every form and quality of life.’’ This, it 
will be correctly said, is only a statement, not a cause— 
an assumption that requires proof, not a proposition of 
fact which may be demonstrated with the facility of a 
problem in Euclid. Granted; but it will be admitted 
that if we can show how the sexes originate from matter 
and its inherent properties, Materialisin must be more 
This withcut further introduction 
we now propose to discuss. 

Taking matter and its properties as the only founda- 
tion we can build on with safety, we ask What is 
Matter P 

After long years of experiment and failure we answer 
this question with a firm assurance in several things : 


Forst, The Indestructibility of Matter. This involves. 
both the eternity of matter and the eternity of the prop- 
erties of matter. Nothing exists outside of matter. 
Nothing but matter and its properties exist. Nothing 
can be taken from matter, nothing can be added to it. 
Whatever properties matter may have had, matter must 
have now; and, vece versa, whatever properties matter 
has now, matter has always had, 


Secondly. Matter is composed of elements of which 
sixty-four are known. Everything consists of those ele- 
ments, their combinations, changes, and _ properties. 
Whatever form they take now, under similar circum- 
stances they would either in the past or future also 
assume. 

This is the foundation of Materahian: and so far as it 
goes is perfectly clear and Icgical. Presuming that no 
force exists outside of matter, the propertzes of matter 
must account for every phenomenon in matter, and 
should they fail the premises fail also, and the fact is 
made certain that a force exists outside of matter, and 
ergo that Materialism is dead. 

What, then, are the properties of Matter ? 

Here there is confusion and disagreement. Gravita- 
tion, cohes‘on, and chemical attraction are the three 
forces which have been popularly supposed to control 
matter; but when Huxley pertinently asked what these 
forces are, he found them not forces at all, but mere 
names or effects of a cause or causes unknown. Even 
Evolution, from which so much was expected and 
preached, has fallen into disgrace, and proved to be no 
force or cause either, but merely an ‘ orderly sequence 
of phenomena’”’ from some cause or causes unknown. 
How are we, then, to discover those unknown causes ? 
If Materialism be true, they must exist ; but Materialism 
cannot be maintained as a doctrine until we show that 
they do exist and what they are. 

We are thus led back to our premises again—to mat- 
ter and the elements-—and we say, according to mate- 
rialistic doctrine, if sex existS in matter now, sex must 
always have existed. Consequently, if matter was once 
a sheer chaos, or, as the most daring of physicists assert, 
a universal firemist, then sex in some form or another 
existed in that chaos or in that mist. As, assuredly, it 
did not exist in the form of any kind of life we are ac- 
quainted with, we are led to ask zf matter does not con- 
tain w7thin ttself some tnherent sexual or dual gualttees. 
if it does, Materialism is alive; if not, Materialism is 
dead. 

Matter is composed of sixty- four elements, more or 
less ; are these elements all alike in kind, or can we trace 
a sex or duality in them? Fortunately for our doctrine 
wecan, Although stated oe eminent chemists to be of 
no importance, and made “solely for the sake of simpli- 
city,’ the elements have Jong been divided into metallic 
and non-metallic classes, All the elements belong either 


SCIENCE. | 19 


fully studied, and the formation of a community was 
traced by rearing a simple solitary embryo in an aquarium 
until a perfect community has been developed from it by 


budding. During the process of development the law: 


of growth by which the characteristics of the compound 
organism are brought about was clearly exhibited, and 
it is fully illustrated by nearly one hundred drawings. 
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explanation, by Mr. Wilson, of the origin of the meta- 
morphosis of the larva of Phoronis, a small Gephyrean 
worm which lives in a tube. Several of the most noted 
embryologists of Europe have studied the development of 
Phoronzs, and our knowledge of its life history is due to 
their combined Jabors. Last summer Mr. Wilson re- 
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life, and also imperfectly adapted to a swimming life, and 
if the development of the individual were a perfect recap- 
itulation of all the stages in the evolution of the species, 
we should have, between the swimming larva and the 
sedentary adult, a stage of development during which the 
adaptation is not quite perfect for either mode of life. 
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is somewhat similar to that which Lubbock has given of 
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hope that the same methcd of investigation will throw 
light upon the significance of other remarkable ins‘ances 
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even as the noonday sun chases away the shadows in its 
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cause, for no natural law professes even to offer an hypo- 
thesis on the subject. 

It may here be asked, what is the destin of Mate- 
rialism? As enunciated by the most advanced physic- 
ists, it is that ‘‘ Matter contains within itself the promise 
and potency of every form and quality of life.’’ This, it 
will be correctly said, is only a statement, not a cause— 
an assumption that requires proof, not a proposition of 
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has now, matter has always had, 


Secondly. Matter is composed of elements of which 
sixty-four are known. Everything consists of those ele- 
ments, their combinations, changes, and _ properties. 
Whatever form they take now, under similar circum- 
stances they would either in the past or future also 
assume. 

This is the foundation of Materahian: and so far as it 
goes is perfectly clear and Icgical. Presuming that no 
force exists outside of matter, the propertzes of matter 
must account for every phenomenon in matter, and 
should they fail the premises fail also, and the fact is 
made certain that a force exists outside of matter, and 
ergo that Materialism is dead. 

What, then, are the properties of Matter ? 

Here there is confusion and disagreement. Gravita- 
tion, cohes‘on, and chemical attraction are the three 
forces which have been popularly supposed to control 
matter; but when Huxley pertinently asked what these 
forces are, he found them not forces at all, but mere 
names or effects of a cause or causes unknown. Even 
Evolution, from which so much was expected and 
preached, has fallen into disgrace, and proved to be no 
force or cause either, but merely an ‘ orderly sequence 
of phenomena’”’ from some cause or causes unknown. 
How are we, then, to discover those unknown causes ? 
If Materialism be true, they must exist ; but Materialism 
cannot be maintained as a doctrine until we show that 
they do exist and what they are. 

We are thus led back to our premises again—to mat- 
ter and the elements-—and we say, according to mate- 
rialistic doctrine, if sex existS in matter now, sex must 
always have existed. Consequently, if matter was once 
a sheer chaos, or, as the most daring of physicists assert, 
a universal firemist, then sex in some form or another 
existed in that chaos or in that mist. As, assuredly, it 
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to one class or the other. So far success seems to favor 
us. Doubt is the mainspring of progress, and this 
doubting cf a fact which has long been maintained to be 
of 20 ¢cmportance may be the key to open up unknown 
vistas of research. | 

It will, however, be corceded in a matter of no imfport- 
portance that this dual classification may be incorrect. 
This we believe to be the case, for one very important 
element—hydrogen—is given in every classification 
among the non-metallic elements, while the element 
itself is admitted to be metallic; a strange and incom- 
prehensible misplacement. Whether the others are right 
or not only extensive experiments will determine. With 
this rectification, however, they are so far correct that 
the movements of Nature are opened to us as by a mira- 
cle. The lock cleared of this obstruction opens readily 
to the key, and Materialism rules triumphant. We seem 
premature; how does the duality or the elements solve 
all mysteries ? 

The object of this paper was to prove the materialistic 
origin of the sexes——that sex had its origin in matter, 
That matter is dual is part confirmation of it, but, like its 
antitype, we must also prove dual matter to be preduct- 
ive. Two females will not produce, neither will two 
males. If a production can be formed from the non- 
metallic elements only, or metallic only, then our theory 
is false ; production shculd only ensue from the connec- 
tion or interaction of opposite sexes and elements. 
Chemical analysis in this particular shows that we are 
right. No natural production can be found containing 


the elements of only one class ; both metallic and non- | 


metallic are essential to a formation. In simple labora- 
tory experiments the opposite elements will combine 
readily with one another, while combination cannot be 
produced among the elements of either class alone. 
Even the simplest natural preductions, such as air and 
water, are of dual combinations. Air composed of oxy- 
gen, nitrogen, carbonic acid gas, Aydrogen, ete. Water, 
composed of oxygen and Aydrogen, is the great medium 
also of life and production. Even the old elemen?/, fire 
or combustion, can only be produced from oxygen and 
hydrogen, with other opposing dual elements. All rock 
formations, crystals, stratas, are produced from combina- 
tions of the dual elements. All plants and vegetation 
are of dual formation and cual in sex, while all animals 
are undoubtedly male and female. 

Our premises being thus clear and true regarding the 
elements of the matter, it follows that—as all plants and 
animals are composed of the same elements, of oxygen, 
hydrogen, etc., in different proportions and combinations 
—the conclusion we have been seeking is inevitable, 
namely, sev 22 etther anzmal or vegetable life ts derived 
Jrom and had tts origtn in the duality of matter, 

What causes dual matter to combine and be product- 
ive would lead us into another inquiry as to the origin of 
life from matter; but this we reserve for future consicler- 
ation.— Fourual of Sceence, England. 


THE MECHANICS OF BIRD-FLIGHT. 


‘The mechanics of the flight of birds have been much 
studied, and considerable space has been recently given 
to the subject in the columns of the Axglesh Mechautrc. 
A new contribution has been recently made to a Silesian 
Society by MM. Legal and Reichel, whose researches 
deal with the relations of the size of the muscles of flight. 
and the size and form of a wing-surface, to the power of 
flight, and a short account may be of interest. (An ab- 
stract of the authors’ observations appears in a recent 
number of Waturforscher.) 

The authors begin by considering the question, whether 
the absolute size of a birdis of importance with regard to 
its flying power, z. e., whether two birds, which consid- 
erably differ in size from each other, but are geometri- 
cally similar in their whole bodily structure, fiy equally 
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well. Tke final answer to this is (as we shall see) a dis- 
tinct negative. The authors have measured in a great 
number of birds, the weight of the muscles of flight, 
especially the most important of these, the great breast 
muscle, as also its antagonist, the wing raising szusczl2us 
subclavtus, and compared it with the body-weight. The 
ratio of weight of the right and left large breast-muscle 
to the bcdy-weight varied in the different bird species 
that were examined, from 1: 3.4 in the pigeon, to 1: 10.5 
in the gull. But if the bird-species are arranged accord- 
ing to the amount of this quotient, neither the equally 
ecod flyers come together, nor birds of equal absolute 
size; ¢.¢@., the partridge stands pretty well forward in the 
series with 1: 4.8, near and before the hawk 1: 5 ; while 
the sparrow, stork, and eagle, stand with about 1: 6 
near one another. Certainly, with increasing body- 
weight, the muscular system concerned in fl'ght does not 
become relatively greater. The size of the muscles of 
flight is only one factor in flying-power. 

A second, and very important factor is the surface pre- 
sented by the outspread wing (the wing-surface); and 
here, again, it is not immaterial in which direction the 
surface extends, With equal wing-surface, a long nar- 
row surface has more effect than a short and broad one, 
as a long rudder is more powerful than a short one. The 
authors have therefore given drawings cf the form of the 
outspread wings fer 37 different bird species, and indi- 
cated in figures the surface and length (wing configura- 
tion). A calculation of the mechanical action showed 
that where the ratio of the surface and length of the wing 
to the size of the bird remained the same, the angle of 
the wing motion and the angular velocity of the wing 
also remain the same; also that with the absolute size of 
the bird the air-resistance against the wings increases in 
the fourth power, but the bocy-weight only in the third. 
In order to compare the significance of wing-configura- 
tion for flight in large and small birds, one must there- 
fore introduce into the numbers, expressing wing-config- 
uration, a correction according to the absolute size of the 
bird, and the result of this correction the authors name 
the wing-number. Now, if the various birds be arranged 
in series according to wing-number, z. ¢., according to 
wing-configuration, with comparative preference of the 
smaller, the good flyers are found to be at oneend of the 
series, the bad at the other, é. ., partridge 4, wild duck 
10, jackdaw 20, sparrow hawk 24, sea-swallow 50. If 
we now multiply this wing-number with the ratio of the 
weight of the breast-muscle to the body-weight, z. e., 
combine the consideration of the actual wing-configura- 
tion with that of the relative size of the muscles of flight, 
which are related to the effectiveness and velocity of wing- 
beat, we obtain the flight number as measure ot the flying 
power, and this appears, ¢. «., as follows: Sparrow 0.43, 
partridge 0.48, wild duck 0.98, jackdaw, 1.72, gull 2.15, 
kibits 2 92, e3gle 2.95, stork 2.97, sea-swallow 3.28. 

A comparison of the serits thus obtained with the 
actual flying power, shows that the flight-number in gen- 
eral rises and falls with the flying power and in particu- 
lar corresponds the better where birds of equal body-size 
are considered ; and less well, the more different the size 
of the birds compared, so that in larger birds the actual 
flying power falls behind the comparative flight-number ; 
that even appears, ¢. g., from a comparison of the par- 
tridge with the sparrow. Or conversely, when we com- 
pare birds of equal flying power, but different size, 2..2., 
larger and smaller, but adult examples of a species, or 
species of a genus, the flight-number increases with the 
body-size. itis indeed difficult and always somewhat 
erroneous, to measure the actual flying powers of differ- 
ent birds together, one bird accomplishes more in dexter- 
ous and quick movements, another in rapid flight in a 
short time, athird in duration of flight. Still, the result 
may in general (says the reporter), be regarded as cor- 
rect. Now, as the flight-numbers express the combined 
mechanically measurable factors of flight, it follows tha. 
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to one class or the other. So far success seems to favor 
us. Doubt is the mainspring of progress, and this 
doubting cf a fact which has long been maintained to be 
of 20 ¢cmportance may be the key to open up unknown 
vistas of research. | 

It will, however, be corceded in a matter of no imfport- 
portance that this dual classification may be incorrect. 
This we believe to be the case, for one very important 
element—hydrogen—is given in every classification 
among the non-metallic elements, while the element 
itself is admitted to be metallic; a strange and incom- 
prehensible misplacement. Whether the others are right 
or not only extensive experiments will determine. With 
this rectification, however, they are so far correct that 
the movements of Nature are opened to us as by a mira- 
cle. The lock cleared of this obstruction opens readily 
to the key, and Materialism rules triumphant. We seem 
premature; how does the duality or the elements solve 
all mysteries ? 

The object of this paper was to prove the materialistic 
origin of the sexes——that sex had its origin in matter, 
That matter is dual is part confirmation of it, but, like its 
antitype, we must also prove dual matter to be preduct- 
ive. Two females will not produce, neither will two 
males. If a production can be formed from the non- 
metallic elements only, or metallic only, then our theory 
is false ; production shculd only ensue from the connec- 
tion or interaction of opposite sexes and elements. 
Chemical analysis in this particular shows that we are 
right. No natural production can be found containing 


the elements of only one class ; both metallic and non- | 


metallic are essential to a formation. In simple labora- 
tory experiments the opposite elements will combine 
readily with one another, while combination cannot be 
produced among the elements of either class alone. 
Even the simplest natural preductions, such as air and 
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THE MECHANICS OF BIRD-FLIGHT. 


‘The mechanics of the flight of birds have been much 
studied, and considerable space has been recently given 
to the subject in the columns of the Axglesh Mechautrc. 
A new contribution has been recently made to a Silesian 
Society by MM. Legal and Reichel, whose researches 
deal with the relations of the size of the muscles of flight. 
and the size and form of a wing-surface, to the power of 
flight, and a short account may be of interest. (An ab- 
stract of the authors’ observations appears in a recent 
number of Waturforscher.) 

The authors begin by considering the question, whether 
the absolute size of a birdis of importance with regard to 
its flying power, z. e., whether two birds, which consid- 
erably differ in size from each other, but are geometri- 
cally similar in their whole bodily structure, fiy equally 


| 


SCIENCE, 


well. Tke final answer to this is (as we shall see) a dis- 
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especially the most important of these, the great breast 
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outspread wings fer 37 different bird species, and indi- 
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in series according to wing-number, z. ¢., according to 
wing-configuration, with comparative preference of the 
smaller, the good flyers are found to be at oneend of the 
series, the bad at the other, é. ., partridge 4, wild duck 
10, jackdaw 20, sparrow hawk 24, sea-swallow 50. If 
we now multiply this wing-number with the ratio of the 
weight of the breast-muscle to the body-weight, z. e., 
combine the consideration of the actual wing-configura- 
tion with that of the relative size of the muscles of flight, 
which are related to the effectiveness and velocity of wing- 
beat, we obtain the flight number as measure ot the flying 
power, and this appears, ¢. «., as follows: Sparrow 0.43, 
partridge 0.48, wild duck 0.98, jackdaw, 1.72, gull 2.15, 
kibits 2 92, e3gle 2.95, stork 2.97, sea-swallow 3.28. 

A comparison of the serits thus obtained with the 
actual flying power, shows that the flight-number in gen- 
eral rises and falls with the flying power and in particu- 
lar corresponds the better where birds of equal body-size 
are considered ; and less well, the more different the size 
of the birds compared, so that in larger birds the actual 
flying power falls behind the comparative flight-number ; 
that even appears, ¢. g., from a comparison of the par- 
tridge with the sparrow. Or conversely, when we com- 
pare birds of equal flying power, but different size, 2..2., 
larger and smaller, but adult examples of a species, or 
species of a genus, the flight-number increases with the 
body-size. itis indeed difficult and always somewhat 
erroneous, to measure the actual flying powers of differ- 
ent birds together, one bird accomplishes more in dexter- 
ous and quick movements, another in rapid flight in a 
short time, athird in duration of flight. Still, the result 
may in general (says the reporter), be regarded as cor- 
rect. Now, as the flight-numbers express the combined 
mechanically measurable factors of flight, it follows tha. 
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with the absolute size of the bird, some flight-hindering 
element not yet therein contained, increases. We might 
therefore put the question, whether equally rapid, and 
(comparative) equally great contraction in a small bird. 
In fact, too, it is chiefly the larger birds that present the 
phenomenon of scaring, a condition in which, the body 
being maintained at the same height for a certain time, 
muscular work is saved by special arrangements. It 
soaring be an advantage, it must, in alternation with 
periods of active rise by mears of rudder-like mechan- 
ism, beextensively utilized for the probiem of a flying 
machine. 


4g. 


COLOR RELATIONS OF METALS. 


In a paper on the color relations of copper, nickel, 

cobalt, iron, manganese, and chromium, lately read be- 
fore the Chemical Society, Mr. T. Bayley records some 
remarkable relations between solutions of these metals. 
It appears that iron, cobalt, and copper form a natural 
color group, for if solutions of their sulphates are mixed 
together in the proporuons of 20 parts of copper, 7 of 
iron, and 6 of cobalt, the resulting Iquid is free from 
color, but is gray, and partially opaque. It follows from 


this that a mixture of any two of these elements is com- | 


plementary to the third, if the above proporiions are main- 


tained. Thus a solution of cobalt (pink) is complement- | 


ary toa mixture of iron and copper (bluish green); a 
solution of iron (yellow) to a mixture of copper and 


cobalt (violet) ; and a solution of copper (blue) to a mix- | 


ture of iron and cobalt (red), But, as Mr. Bayley shows, 
a solution of copper is exactly complementary to the red 


reflection from copper, and a polished plate of this metal], | 


viewed through a solution of copper salt of a certain 
thickness, is silver-white. As a further consequence, it 
follows that a mixture of iron (7 parts) and cobalt (6 
parts) is identical in color with a plate of copper. The 
resemblance is so striking that a silver or platinum vessel 
covered to the proper depth with such a solution is indis- 
tinguishable from copper. 

There is a curious fact regarding nickel also worthy of 
attention. This metal forms solutions, which can be ex- 
actly simulated by a mixture of iron and copper solu- 
tions; but this mixture contains more iron than that 
which is complementary to cobalt. Nickel solutions are 
almost complementary to cobalt solutions; but they 
transmit an excess of very yellow light. Now, the ato- 
mic weight of nickel is nearly the mean of the atomic 
weight of iron and copper; but it is a little lower, that 
is, nearer to iron. There is thus a perfect analogy be- 
tween the atomic weights and the color properties in this 
case, This analogy is even more general, for Mr. Bayley 
states that in the case of iron, cobalt, and copper, the 
mean wave length of the light absorbed is proportional 
to the atomic weight. The specific chromatic power of 
the metals varies, being least for copper. The specitic 
chromatic power increases with the affinity of the metal 
for oxygen. Chromium forms three kinds of salts. Pink 
salts, identical in color with the cobalt salts; blue salts, 
identical in color with copper salts; and green salts, 
complementary to the red salts. 

Manganese, in like manner, forms more than one kind 
of salt. The red salts of manganese are identical in 
color with the cobalt salts, and with the red chromium 
salts. The salts of chromium and manganese, according 
to the author, are with difficulty attainable in a state of 
chromatic purity. He thinks these properties of the 
metals lead up to some very interesting considerations. 


+4 ---—-. 


FirE AND WATER-PRoor PAPER.—A mixture is made of 
two-thirds ordinary paper pulp, and one-third asbestos. 
The whole is then steeped in a solution of common salt and 
alum, and after being made into paper is coated with 
an alcoholic solution of shellac. 
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DETECTION OF STARCH-SUGAR MECHANI- 
CALLY MIXED WITH COMMERCIAL CANE- 
SUGAR.* 


By P. CASAMAJOR. 

In a previous communication onthe same subject,t read 
before the American Chemical Society at the meeting of 
March, 1880, I gave several processes for the detection of 
starch-sugar in commercial sugars. One of these con- 
sisted in adding to the suspected sugara quantity of cold 
water, scmewhat less than its own weight, and stirring 
the mixture for a few seconds. Ifstarch-sugar is present, 
it will be seen in the shape of white chalky specks. 

Quite lately asample cf yellow refined sugar was given 
to me which was supposed to be adulterated by being 
mixed with starch glucose. By applying the test just men- 
tioned, there seemed to be left a few smal]l chalky specks, 
which dissolved after standing a minute or two, making it 
very uncertain whether any starch glucose was present. 
Upon repeatedly trying the same test the result was al- 
ways doubtful. 

I was then lead to treat the suspected sugar by a liquid 


_ capable of dissolving sugar, but without any solvent action 


on starch-glucose. After many trials, I found that methy- 
lic alcohol of such density as tomark 50° by Gay-Lussac’s 
alcohometer answered the purpose very well, if previously 
saturated with starch-sugar, as this solution dissolves cane- 
sugar, either white or yellow, very readily, but does not 
dissolve starch-glucose. 

Methylic alcohol at 50°, saturated with starch-sugar, 
gives a solution of specific gravity = 1.25. to0o0c.c. of 
methylic alcohol at 50° dissolves 57 grms. of dry starch- 
sugar, the volume ot the solution being 133 c.c. A solu- 
tion of starch-sugar in ethylic alcohol does not answer so 
well, because ethylic alcohol does not dissolve so readily 
the gummy matters found in soft sugars, which are those 
generally chosen for adulteration with glucose, 

To test the presence of starch-sugar in a commercial 


cane-sugar, the suspected sugar should, in the first place, 


be thoroughly dried, as otherwise any water present will 
weaken the alcohol, and enable it to dissolve more starch- 
sugar. It should then be stirred for about two minutes 
with the saturated solution of starch-sugar in methylic 
alcohol. After this, the residue is allowed to settle, and > 
the clear solution poured off. The residue may then be 
washed with a fresh quantity ofthe same solution. After 
stirring again and allowing the residue to settle, there 
will remain, if any starch-sugar is present, acertain quan- 
tity of chalky white specks, accompanied by a fine deposit, 
formed by the starch-sugar present in power of fine grains. 
These finer particles are never seen when water is used 
for detecting the presence of starch-sugar, as they dissolve 
in water very readily. It seems probable that by using 
this solution of starch-sugar in weak methylic alcohol, the 
starch-sugar in an adulterated sample could be estimated 
quantitatively by a process somewhat analogous to that 
of Payen for estimating cane-sugar. 

Not having had any occasion for such a process I have 
not determined experimentally the degree of approxima- 
tion obtainable in th.s way. 

The methylic solution of starch-sugar should be poured 
ona filter, after it has dissolved all it can from a commer- 
cial sugar, and the residue should be washed out with the 
same solution, and everything poured on a weighed filter. 
After all the liquid has run off, the filter and the residue 
may be rapidly washed with the strongest methylic alcohol 
fuund in commerce, which tests 92%4° by Guy-Lussac’s 
alcohometer, and which dissolves starch-sugar with great 
difficulty. 

By a dexterous use of this process it seems probable 
that very approximate results may be obtained, although 
what is said here is merely in the nature of a suggestion 


to those who may have use for quantitative results.. 


* A paper read before the American Chemical Society, Nov. 4, 1880. 
t Chemical News, vol. xli., p. 22135 Fournal of the American Chemical 
Society, vol. il., p. 1113 Sugar-Cane, vol, xil., p. 283. 
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with the absolute size of the bird, some flight-hindering 
element not yet therein contained, increases. We might 
therefore put the question, whether equally rapid, and 
(comparative) equally great contraction in a small bird. 
In fact, too, it is chiefly the larger birds that present the 
phenomenon of scaring, a condition in which, the body 
being maintained at the same height for a certain time, 
muscular work is saved by special arrangements. It 
soaring be an advantage, it must, in alternation with 
periods of active rise by mears of rudder-like mechan- 
ism, beextensively utilized for the probiem of a flying 
machine. 


4g. 


COLOR RELATIONS OF METALS. 


In a paper on the color relations of copper, nickel, 

cobalt, iron, manganese, and chromium, lately read be- 
fore the Chemical Society, Mr. T. Bayley records some 
remarkable relations between solutions of these metals. 
It appears that iron, cobalt, and copper form a natural 
color group, for if solutions of their sulphates are mixed 
together in the proporuons of 20 parts of copper, 7 of 
iron, and 6 of cobalt, the resulting Iquid is free from 
color, but is gray, and partially opaque. It follows from 


this that a mixture of any two of these elements is com- | 


plementary to the third, if the above proporiions are main- 


tained. Thus a solution of cobalt (pink) is complement- | 


ary toa mixture of iron and copper (bluish green); a 
solution of iron (yellow) to a mixture of copper and 


cobalt (violet) ; and a solution of copper (blue) to a mix- | 


ture of iron and cobalt (red), But, as Mr. Bayley shows, 
a solution of copper is exactly complementary to the red 


reflection from copper, and a polished plate of this metal], | 


viewed through a solution of copper salt of a certain 
thickness, is silver-white. As a further consequence, it 
follows that a mixture of iron (7 parts) and cobalt (6 
parts) is identical in color with a plate of copper. The 
resemblance is so striking that a silver or platinum vessel 
covered to the proper depth with such a solution is indis- 
tinguishable from copper. 

There is a curious fact regarding nickel also worthy of 
attention. This metal forms solutions, which can be ex- 
actly simulated by a mixture of iron and copper solu- 
tions; but this mixture contains more iron than that 
which is complementary to cobalt. Nickel solutions are 
almost complementary to cobalt solutions; but they 
transmit an excess of very yellow light. Now, the ato- 
mic weight of nickel is nearly the mean of the atomic 
weight of iron and copper; but it is a little lower, that 
is, nearer to iron. There is thus a perfect analogy be- 
tween the atomic weights and the color properties in this 
case, This analogy is even more general, for Mr. Bayley 
states that in the case of iron, cobalt, and copper, the 
mean wave length of the light absorbed is proportional 
to the atomic weight. The specific chromatic power of 
the metals varies, being least for copper. The specitic 
chromatic power increases with the affinity of the metal 
for oxygen. Chromium forms three kinds of salts. Pink 
salts, identical in color with the cobalt salts; blue salts, 
identical in color with copper salts; and green salts, 
complementary to the red salts. 

Manganese, in like manner, forms more than one kind 
of salt. The red salts of manganese are identical in 
color with the cobalt salts, and with the red chromium 
salts. The salts of chromium and manganese, according 
to the author, are with difficulty attainable in a state of 
chromatic purity. He thinks these properties of the 
metals lead up to some very interesting considerations. 
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FirE AND WATER-PRoor PAPER.—A mixture is made of 
two-thirds ordinary paper pulp, and one-third asbestos. 
The whole is then steeped in a solution of common salt and 
alum, and after being made into paper is coated with 
an alcoholic solution of shellac. 
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March, 1880, I gave several processes for the detection of 
starch-sugar in commercial sugars. One of these con- 
sisted in adding to the suspected sugara quantity of cold 
water, scmewhat less than its own weight, and stirring 
the mixture for a few seconds. Ifstarch-sugar is present, 
it will be seen in the shape of white chalky specks. 

Quite lately asample cf yellow refined sugar was given 
to me which was supposed to be adulterated by being 
mixed with starch glucose. By applying the test just men- 
tioned, there seemed to be left a few smal]l chalky specks, 
which dissolved after standing a minute or two, making it 
very uncertain whether any starch glucose was present. 
Upon repeatedly trying the same test the result was al- 
ways doubtful. 

I was then lead to treat the suspected sugar by a liquid 


_ capable of dissolving sugar, but without any solvent action 


on starch-glucose. After many trials, I found that methy- 
lic alcohol of such density as tomark 50° by Gay-Lussac’s 
alcohometer answered the purpose very well, if previously 
saturated with starch-sugar, as this solution dissolves cane- 
sugar, either white or yellow, very readily, but does not 
dissolve starch-glucose. 

Methylic alcohol at 50°, saturated with starch-sugar, 
gives a solution of specific gravity = 1.25. to0o0c.c. of 
methylic alcohol at 50° dissolves 57 grms. of dry starch- 
sugar, the volume ot the solution being 133 c.c. A solu- 
tion of starch-sugar in ethylic alcohol does not answer so 
well, because ethylic alcohol does not dissolve so readily 
the gummy matters found in soft sugars, which are those 
generally chosen for adulteration with glucose, 

To test the presence of starch-sugar in a commercial 


cane-sugar, the suspected sugar should, in the first place, 


be thoroughly dried, as otherwise any water present will 
weaken the alcohol, and enable it to dissolve more starch- 
sugar. It should then be stirred for about two minutes 
with the saturated solution of starch-sugar in methylic 
alcohol. After this, the residue is allowed to settle, and > 
the clear solution poured off. The residue may then be 
washed with a fresh quantity ofthe same solution. After 
stirring again and allowing the residue to settle, there 
will remain, if any starch-sugar is present, acertain quan- 
tity of chalky white specks, accompanied by a fine deposit, 
formed by the starch-sugar present in power of fine grains. 
These finer particles are never seen when water is used 
for detecting the presence of starch-sugar, as they dissolve 
in water very readily. It seems probable that by using 
this solution of starch-sugar in weak methylic alcohol, the 
starch-sugar in an adulterated sample could be estimated 
quantitatively by a process somewhat analogous to that 
of Payen for estimating cane-sugar. 

Not having had any occasion for such a process I have 
not determined experimentally the degree of approxima- 
tion obtainable in th.s way. 

The methylic solution of starch-sugar should be poured 
ona filter, after it has dissolved all it can from a commer- 
cial sugar, and the residue should be washed out with the 
same solution, and everything poured on a weighed filter. 
After all the liquid has run off, the filter and the residue 
may be rapidly washed with the strongest methylic alcohol 
fuund in commerce, which tests 92%4° by Guy-Lussac’s 
alcohometer, and which dissolves starch-sugar with great 
difficulty. 

By a dexterous use of this process it seems probable 
that very approximate results may be obtained, although 
what is said here is merely in the nature of a suggestion 


to those who may have use for quantitative results.. 
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with the absolute size of the bird, some flight-hindering 
element not yet therein contained, increases. We might 
therefore put the question, whether equally rapid, and 
(comparative) equally great contraction in a small bird. 
In fact, too, it is chiefly the larger birds that present the 
phenomenon of scaring, a condition in which, the body 
being maintained at the same height for a certain time, 
muscular work is saved by special arrangements. It 
soaring be an advantage, it must, in alternation with 
periods of active rise by mears of rudder-like mechan- 
ism, beextensively utilized for the probiem of a flying 
machine. 
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In a paper on the color relations of copper, nickel, 

cobalt, iron, manganese, and chromium, lately read be- 
fore the Chemical Society, Mr. T. Bayley records some 
remarkable relations between solutions of these metals. 
It appears that iron, cobalt, and copper form a natural 
color group, for if solutions of their sulphates are mixed 
together in the proporuons of 20 parts of copper, 7 of 
iron, and 6 of cobalt, the resulting Iquid is free from 
color, but is gray, and partially opaque. It follows from 


this that a mixture of any two of these elements is com- | 


plementary to the third, if the above proporiions are main- 


tained. Thus a solution of cobalt (pink) is complement- | 


ary toa mixture of iron and copper (bluish green); a 
solution of iron (yellow) to a mixture of copper and 


cobalt (violet) ; and a solution of copper (blue) to a mix- | 


ture of iron and cobalt (red), But, as Mr. Bayley shows, 
a solution of copper is exactly complementary to the red 


reflection from copper, and a polished plate of this metal], | 


viewed through a solution of copper salt of a certain 
thickness, is silver-white. As a further consequence, it 
follows that a mixture of iron (7 parts) and cobalt (6 
parts) is identical in color with a plate of copper. The 
resemblance is so striking that a silver or platinum vessel 
covered to the proper depth with such a solution is indis- 
tinguishable from copper. 

There is a curious fact regarding nickel also worthy of 
attention. This metal forms solutions, which can be ex- 
actly simulated by a mixture of iron and copper solu- 
tions; but this mixture contains more iron than that 
which is complementary to cobalt. Nickel solutions are 
almost complementary to cobalt solutions; but they 
transmit an excess of very yellow light. Now, the ato- 
mic weight of nickel is nearly the mean of the atomic 
weight of iron and copper; but it is a little lower, that 
is, nearer to iron. There is thus a perfect analogy be- 
tween the atomic weights and the color properties in this 
case, This analogy is even more general, for Mr. Bayley 
states that in the case of iron, cobalt, and copper, the 
mean wave length of the light absorbed is proportional 
to the atomic weight. The specific chromatic power of 
the metals varies, being least for copper. The specitic 
chromatic power increases with the affinity of the metal 
for oxygen. Chromium forms three kinds of salts. Pink 
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FirE AND WATER-PRoor PAPER.—A mixture is made of 
two-thirds ordinary paper pulp, and one-third asbestos. 
The whole is then steeped in a solution of common salt and 
alum, and after being made into paper is coated with 
an alcoholic solution of shellac. 
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DETECTION OF STARCH-SUGAR MECHANI- 
CALLY MIXED WITH COMMERCIAL CANE- 
SUGAR.* 


By P. CASAMAJOR. 
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before the American Chemical Society at the meeting of 
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starch-sugar in commercial sugars. One of these con- 
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water, scmewhat less than its own weight, and stirring 
the mixture for a few seconds. Ifstarch-sugar is present, 
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_ capable of dissolving sugar, but without any solvent action 


on starch-glucose. After many trials, I found that methy- 
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To test the presence of starch-sugar in a commercial 


cane-sugar, the suspected sugar should, in the first place, 


be thoroughly dried, as otherwise any water present will 
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The methylic solution of starch-sugar should be poured 
ona filter, after it has dissolved all it can from a commer- 
cial sugar, and the residue should be washed out with the 
same solution, and everything poured on a weighed filter. 
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what is said here is merely in the nature of a suggestion 


to those who may have use for quantitative results.. 


* A paper read before the American Chemical Society, Nov. 4, 1880. 
t Chemical News, vol. xli., p. 22135 Fournal of the American Chemical 
Society, vol. il., p. 1113 Sugar-Cane, vol, xil., p. 283. 
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ASTRONOMY. 


THE LATE PARTIAL ECLIPSE OF THE SUN, 
AND PENNULE’S COMET. 


To the Editor of “SCIENCE?” 


Though rather late in the day, I send the results of 
our eclipse observations on the morning of December 30 
and 31: I observed the last contact with the diffraction 
spectroscope attached to the 9% inch equatorial. The 
observation was made through the C line, the slit being 
fangentzal to the limb at the point cf contact, and some- 
what widely opened. Although the air was very unsteady, 
and the seeing simply “horrible,” yet the instant of the 
moon’s leaving the limb of the sun, as shown by the 
sudden reappearance of the chromosphere, was well 
marked. The time was. 20" 49™ 518.0 + 0%.5, Princeton 
mean time, or 20" 4o™ 16.5 Washington mean time, 

Mr. McNeill, with a telescope of 3 inches apertureand 
power of about 40, lost sight of the moon at 20" 49™ 36° 
P.M. T., 15 seconds earlier. | 

I may mention in this connection that Pennule’s comet, 
as observed here December 18th, 19th and 22d, showed 
‘wo faint tails. One of them was directed, as usual, very 
nearly opposite to the sun. The other was pointed 
roughly towards the sun, though deflected some degrees 
toward the north; the two streamers made an argle of 
about 150° with each other. Each was about 30’ long on 
the 18th, and neither was seen after the 22d. 

| : C. A. YOUNG. 
PRINCETON, N. J., January r2, 188r. 


To the Editor of  SCYENCE:” 

Mr. Edwin F. Sawyer has given a very interesting de- 
scription (“ SCIENCE” No. 19, p. 236), of the large bclide 
of October 25, and the special meteor stream, to which it 
probably owed its origin, is one which merits prominent 
notice from the fact that it supplies fireballs of the largest 
type. 
oa have collected accounts of no less than 26 bolides, 
seen during the interval October 26 to November 9, within 
the last 15 years, which distinctly radiated from this re- 
markable shower near « Arietis. 

Isawa large meteor belonging to it on Oct. 30, (g"50"), 
1880. While engaged in telescopic observation I was 
somewhat startled by two prolonged brilliant flashes, 
which caused me to turn quickly and I saw at oncea 
very intense meteor streak projected on the sky just S. of 
a Arietis. It was broken in the middle and endured 25 
seconds. Its position was from 38°+18° to 26°+22", 

I received a letter the following day from Mr, I. 
Baxendell, F. R. A. S., of Southport, saying he had ob- 
served a large meteor on October 29, at 9" 50", witha 
path from 31°—1%° to 16°—17°. The time agreed ex- 
actly with that recorded at Bristol, and the two paths 
gave the radiant at 46°+15°, which agrees fairly well with 
that of the notable shower aliuded to by Mr. Sawyer. 

In further confirmation [ may add that on November 
t, bob som, Mr. H. Corder, of Chelmsford, observed a 
bright meteor = Jupiter, which had an apparent path 
from 275°+56° to 257°+43° and obviously took its de- 
parture from the same radiant as that of the fireballs of 
October 25 and 30. 

W. F. DENNING. 

ASULEY Down, Bristol, Engiand. 


——$—$—$___+¢-—________— 


The “ Report of the Kew Committee for the year end- 
ing October 31, 1880,” contains some interesting infor- 
mation connected with an institution which is engaged 


in a department of research not, as yet, covered by any | 
The work at Kew is di- | 


observatory in this country. 
vided into seven sections :—Magnetic observations ; Me- 
teorological observations ; Solar observations ; Experi- 
mental in connection with either. of the above depart- 


| any other country in the world. 


SCIENCE. 


ments; Verification of instruments; Aid to other Ob- 
servatories ; Miscellaneous. 

The Magnetic observations, embracing the automatic- 
ally registered curves of the Magnetograph, and obser- 
vations of Declination, Dip, Deflection and Vibration, 
seem to indicate the approach of a more disturbed period 
than has occurred for several years. In order to collect 
more accurate data relating to this subject, arrange- 
ments have been made with other magnetic observatories 
in different parts of the globe to carry on a series of syn- 
chronous observations, and the comparison of the results 
will probably throw some light upon the laws which 
govern many of these phenomena. In the Meteorolog- 
ical department, self-recording instruments for the con- 
tinuous registration, respectively, of atmospheric pressure, 
humidity, wind (direction and velocity) and rain have 
been maintained in regular operation throughout the 
year, in addition to standard eye observations made five 
times daily for the contro] of the automatic records. 
Abstracts of the meteorological results are published 
weekly. 

Observations of the sun were made on 246 days, and 
on only 27 of those days was the sun’s surface found to 
be without spots. A complete copy of the solar draw- 
ings made by Schwabe between 1825 and 1867 having 
been obtained, the Obseivatory has now in its posses- 
sion a complete record of the condition of the sun’s sur- 
face from November, 1825, to the present date. Transit 
observations of the sun have also been obtained at in- 
tervals to correct the local time. 

The Experimental department embraces work upon a 
‘Winstaneley’s Recording Radiograph,” for registering 
the amount of radiation from the sky, a ‘“ Glycerine 
Barometer,” a ‘“‘ Standard Air Thermometer,” and various 
other instruments. A large number of meteorological 
instruments have been verified and their constants de- 
termined for other Observatories and for instrument 
makers, and facilities for study and experiment have been 
furnished to a number of individuals interested in the 
various branches of the institution. 


The new observatory which is being erected at Nice 
under the auspices of the Dureau des Lougitudes, will 
probably cost over two million francs. The buildings 
are partly finished, and Thollon has already done some 
excellent work there, in spectroscopy. Besides a small 
equatorial, a meridian circle, and accessory instruments, 
there is to be a large equatorial of 29.9 in. aperture and 
59 ft. focal length, constructed by M. M. Henry, of the 


Paris Observatory. W.C. W, 
WASHINGTON, D. C., Fanuary 12, 1881. : 
THE OBSERVATORIES OF THE UNITED STATES, 
J. 


CARLETON COLLEGE OBSERVATORY, NORTHFIELD, MINN. 


The United States is fortunate in possessing a greater 
number of well equipped astronomical observatories than 
These are distributed 
over a wide extent of territory, ranging from the shores 
of the Atlantic to the Pacitic coast, and extending trom 
the tropical regions of the Gulf of Mexico, to Lake 
Superior on the North. 

A brief description of some of these Observatories and 
the appliances at their command may be of interest to 
our readers, and we propose on this occasion to offer 
some interesting facts regarding one which has been 
more recently organized. 

The course of instruction in Astronomy at Carleton 
College, Northfield, Minn., appears to be well organized, 
and, although the College was fully organized so recently 
as 1874, it appears to have a well equipped astronomical 
observatory and every requirement for teaching Astron- 
omy. We are informed by Professor W. W. Payne, in 
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charge of the Observatory, that the instruments in use are 
a Clark equitorial telescope, focal length 10% feet, aperture 
8% inches ; a portable equatorial made by John Byrne, of 
New York, aperture 4.3 inches; a Howard sideral clock ; 
a Howard mean-time clock, a Bond sideral chronometer, 
a Fauth transit instrument with telescope of 3 inches 
aperture, a Clark chronogragh ; meteorological apparatus, 
and acomplete set of Johnson’s large astronomical maps, 
recently imported. By courtesy of Lieut. Edw. Maguire, 
Chief Engineer of the Department of Dakota, the 
Observatory has also the use of an excellent zenith tele- 
scope for special work. 

The time of the Observatory is the standard for the 
State of Minnesota and parts of those States adjoining, 
and given to the railroad companies daily by telegraph. 
The distribution of the time of the Northfield meridian 
by the aid of excellent instruments, is said to be easy, 
exact and reliable. 

The object of erecting this Astronomical Observatory 
appears to have been three-fold. 1. To give instruction 
to undergraduate students. 2. To offer opportunities for 
a comptete course of study in Theoretical and Practical 
Astronomy. 3. To aid in useful investigations. 


ON THE LIMIT OF PLANETARY STABILITY. 
By PROFESSOR DANIEL KIRKWOOD. 


Laplace, in his Systeme du Monde, pointed out the 
limit at which, according to his estimate, the moon’s at- 
traction could have retained an elastic atmosphere.* 
The question of a satellite’s stability was also considered 
by the late Professor Vaughan, of Cincinnati.t I have 
seen no attempt, however, to obtain for the different 
members of our system any definite numerical results. 
In the present paper it is proposed to find the approxi- 
mate limits of stability in the cases of the eight major 
planets and certain of the satellites, on the hypothesis 
that their primitive condition was either liquid or 
gaseous. 

Let JZ = the mass of the larger or central body, 

wt == that of the dependent planet or satellite, 
x = the distance from the centre of the former to 
the limit of stability of the latter, 
a-—the distance between their centres; then, 
since the disturbing or separating force of the larger 
upon the smaller mass is the difference between the at- 
traction of the former on the nearest point of the surface 
of the latter and that on its centre of gravity, we have 
AMT M mt . 
v6 he (a—x)” (1) 


or putting @ = I and reducing, 


rma t ae et I. (2) 

If we adopt the masses and distances given in New- 
comb’s Popular Astronomy and solve equation (2) for 
each of the eight principal planets we shall obtain the 
distance from the centre of each to its limit of stability, 
as given in the second column of the following table. 
If, moreover, the planets, with their present masses, be 
reduced to the sun’s mean density their radii as stated 
in the third column are found by the formula 


W2,\ 1 
; MUN b 
7 = 430,000 Ge 


and the respective ratios of the limits of stability to these 
radii are seen in column fourth. 


#* Syst. du Monde, B. IV., Ch. X. 

+ Pop. Sci. Monthly for Sept. 1878. See also the Proc. of the A. A.A.S. 
for 1856. 

+ We neglect the centrifugal force due to the planet’s rotation, as the 


modification would be slight and we propose to obtain merely approxi- 
mate results. 
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On the assumption that in each case the mean density 
of the separated mass was equal to that of the central 
body, the sun’s present radius multiplied by the respec- 
tive numbers in column fourth will give the radii of the 
solar nebula when the planets extended to their respec- 
tive limits of stability. These radii are less than the 
mean distances of the planets in the ratio of 1 to 1.265. 
This fact may have some significance in regard to the 
former oblateness of the solar nebula or the law of its 
density. , 


The Earth and the Moon.—¥or the moon, which in 
perigee approaches within 221,500 miles of the earth, the 
limit of stability is about 38,000 miles. Were the 
moon’s density reduced to that of the earth its radius 
would be 916 miles, the ratio of which to the limit of 
stability is 1: 41.6. The moon’s least distance dimin- 
ished by 38,000 miles is 183,500 miles. If our satellite 
originally extended to the limit, and if the moon and the 
earth had the same form and density, the radius of the 
latter was £165,000 miles. : 


The Martéan System.—The diameter of Phobos, ac- 
cording to Prot. Pickering, is 5.57 miles. If its density, 
therefore, be equal to that of Mars the limit of stability 
is about two miles exterior to the surface; or, if the 
density be to that of the primary in the same ratio as the 
density of the moon to that of the earth, the limit is less 
than a mile from the surface of the satellite ; and finally 
if the density were no greater than, that of water the 
satellite, if fluid, would be unstable, the limit being ac- 
tually within the surface. Since, therefore, the satellite 
could never have existed at its present distance in a neb- 
ular state, it must follow, if any form of the nebular 
hypothesis is to be accepted, that its original distance 
was much greater than the present. Can we ‘find a 
probable cause for this ancient disturbance P . | 

If we suppose the former period of Mars to have been 
very nearly one-sixth that of Jupiter the close commen- 
surability would render the orbit of Mars more and 
more eccentric. The planet in perihelion would thus 
pass through the sun’s atmosphere, or rather through 
the outermost equatorial zone of the solar nebula. This 
resisting medium would not only accelerate the motion 
of Mars but alsoin a much greater degree that of his 
extremely small satellite. The solar mass contracting 
more rapidly than the orbit of Mars would finally leave 
the latter moving in an eccentric path without sensible 
resistance, 


Other Secondary Systems.—For the first satellite of 
Jupiter the limit is 5250 miles, or 4% times the radius of 
the satellite. For Mimas, the innermost satellite of 
Saturn, it is less than twice the radius. The rings of 
Saturp, in all probability, could not exist as three satel- 
lites, the limits of stability being interior to the surface.* 

The effect of preturbation in the dismemberment of 
comets is known to all astronomers. The nucleus of the 
great comet of 1880, which approached within less than 
100,000 miles of the sun’s surface, must have had a den- 


* It has been recently shown that Bessel’s mass of the ring is much 
greater than the true value. 


SCIENCE. 


charge of the Observatory, that the instruments in use are 
a Clark equitorial telescope, focal length 10% feet, aperture 
8% inches ; a portable equatorial made by John Byrne, of 
New York, aperture 4.3 inches; a Howard sideral clock ; 
a Howard mean-time clock, a Bond sideral chronometer, 
a Fauth transit instrument with telescope of 3 inches 
aperture, a Clark chronogragh ; meteorological apparatus, 
and acomplete set of Johnson’s large astronomical maps, 
recently imported. By courtesy of Lieut. Edw. Maguire, 
Chief Engineer of the Department of Dakota, the 
Observatory has also the use of an excellent zenith tele- 
scope for special work. 

The time of the Observatory is the standard for the 
State of Minnesota and parts of those States adjoining, 
and given to the railroad companies daily by telegraph. 
The distribution of the time of the Northfield meridian 
by the aid of excellent instruments, is said to be easy, 
exact and reliable. 

The object of erecting this Astronomical Observatory 
appears to have been three-fold. 1. To give instruction 
to undergraduate students. 2. To offer opportunities for 
a comptete course of study in Theoretical and Practical 
Astronomy. 3. To aid in useful investigations. 


ON THE LIMIT OF PLANETARY STABILITY. 
By PROFESSOR DANIEL KIRKWOOD. 


Laplace, in his Systeme du Monde, pointed out the 
limit at which, according to his estimate, the moon’s at- 
traction could have retained an elastic atmosphere.* 
The question of a satellite’s stability was also considered 
by the late Professor Vaughan, of Cincinnati.t I have 
seen no attempt, however, to obtain for the different 
members of our system any definite numerical results. 
In the present paper it is proposed to find the approxi- 
mate limits of stability in the cases of the eight major 
planets and certain of the satellites, on the hypothesis 
that their primitive condition was either liquid or 
gaseous. 

Let JZ = the mass of the larger or central body, 

wt == that of the dependent planet or satellite, 
x = the distance from the centre of the former to 
the limit of stability of the latter, 
a-—the distance between their centres; then, 
since the disturbing or separating force of the larger 
upon the smaller mass is the difference between the at- 
traction of the former on the nearest point of the surface 
of the latter and that on its centre of gravity, we have 
AMT M mt . 
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W2,\ 1 
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#* Syst. du Monde, B. IV., Ch. X. 

+ Pop. Sci. Monthly for Sept. 1878. See also the Proc. of the A. A.A.S. 
for 1856. 

+ We neglect the centrifugal force due to the planet’s rotation, as the 


modification would be slight and we propose to obtain merely approxi- 
mate results. 
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On the assumption that in each case the mean density 
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former oblateness of the solar nebula or the law of its 
density. , 


The Earth and the Moon.—¥or the moon, which in 
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therefore, be equal to that of Mars the limit of stability 
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If we suppose the former period of Mars to have been 
very nearly one-sixth that of Jupiter the close commen- 
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the outermost equatorial zone of the solar nebula. This 
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Other Secondary Systems.—For the first satellite of 
Jupiter the limit is 5250 miles, or 4% times the radius of 
the satellite. For Mimas, the innermost satellite of 
Saturn, it is less than twice the radius. The rings of 
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The effect of preturbation in the dismemberment of 
comets is known to all astronomers. The nucleus of the 
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* It has been recently shown that Bessel’s mass of the ring is much 
greater than the true value. 
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sity greater than that of granite, as well as a strong co- 
hesive force between its parts, in order to withstand the 
tendency to disintegration during its perihelion passage. 
Had the nuclus been either liquid or gaseous, or even a 
cluster of solid meteorites, the difference between the 
sun’s attraction on the central and the superficial parts 
would have pulled the comet asunder, spreading out the 
fragments into somewhat different orbits, like the mete- 
oric streams of August and November.--Zhe Azalyst. 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice ts taken of anonymous communi- 
cations. | 
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To the Edttor of ‘‘ SCIENCE :” 


I have much pleasure in enclosing you a copy of the 
particulars respecting the formation of our ‘ Field Club,” 
which I believe to be the third in England of similar pre- 
tentions, its original founders being Mr. Thomas Kiddie 
and myself, both being science students, and by profes- 
sion analysts in manufactories on Coaly Tyne. We were 
at first inclined to restrict the Club to those of our own 
class, namely, Students in Chemistry, but knowing the in- 
timate connection between all the other branches of 
Science and that of Chemistry, we determined to throw it 
open to all science students, and we are now pleased to 
find that our efforts have had such a successful issue so 
far, and met with such general approval throughout the 
whole district, as we have at present, after two months 
establishment, about 1oo members, some living as far as 
fourteen miles from our centre; also having the counte- 
nance of fourteen gentlemen interested in scientific edu- 
cation as honorary members. The officers consist of 
students or teachers (under the Science and Art Depart- 
ment, London). Should you consider our club worthy a 
comment in your excellent journal, which latter must act 
as a valuable adjunct to the aims of scientific education, 
I shall be exceedingly obliged if you will forward me a 
copy to read at one of our excursions. 


M. THEODORE DIXON, Hon. Sec. 
5 BRANDLING PARK, Newcastle-on-Tyne, Eng. 


[We print the above letter in the hope that it may sug- 
gest the formation of Field Clubs in the United States. The 
value of such organizations cannot be overrated, and we 
shall be glad to hear that some of our subscribers have 
taken the initiative in such an agreeable enterprise. We 
shall send information to those who desire it.—ED. | 


CHEMICAL NOTES. 


THe Marquis TomMassi has succeeded in sending a 
message across the Atlantic with two Minotto elements. 


AN APPLICATION OF ACCIDENTAL IMAGES.—J. Plateau, 
from some experiments performed by his son, concludes 
that the apparent distance of the full moon is only 50 metres 
from the observer. 


PROPAGATION OF LiGHT.—M. Gouy has shown that there 
is not, for a given homogeneous source, a determined 
speed of light independent of the manner in which the am- 
plitude is caused to vary. 


PHYLLOXERA IN FRANCE. —It appears that more than a 
third part of the vines in France have been already de- 
stroyed by the phylloxera. The departments of Haute 
Savoie and Jura are now attacked. 


SPONTANEOUS OXIDATION OF MERCURY AND OF METALS. 
—Mercury, as well as iron, zinc, cadmium, lead, copper, 
and tin, undergoes on exposure to the air a superficial oxi- 
dation, very slight, and restricted by the difficulty of renew- 
ing the surfaces and by the want of contact which results 
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from the layer of oxide formed at the outset. For the oxi- 
dation to continue this layer must be constantly removed, 
as in the case with rust of iron formed in moist air, or for 
each hydrocarbonate produced in distilled water.—M. 
BERTHELOT. 


WINES MIXED WITH GRAPE SUGAR.—The non-ferment- 
able part of the grape sugar which is introduced into wines, 
if administered to dogs by way of subcutaneous injection 
produced vomiting and other morbid symptoms. A. 
Schmitz claims that these residues contain a poison similar 
to that present in potato-oil. 


ACTION OF PHOSPHOROUS UPON HyprRIopIC AND Hypro- 
BROMIC AcIDS.—With hydriodic acid and white phosphor- 
ous the latter melts and becomes covered with a reddish 
layer of biniodide, while phosphonium iodide sublimes. 
With red phosphorous even at 100°, there is produced 
merely a small quantity of phosphonium iodide. Upon 
dissolved hydrobromide acid, phosphorus does not react 
in the cold. At from 100° to 120°, phosphonium bromide 
sublimes, but no phosphorous bromide is produced.— 
A. DAMISEAU. 


THE SOCIETE D’ENCOURAGEMENT POUR L'INDUSTRIE NaA- 
TIONALE has awarded the Le Blanc prize of tooo francs 
for the utilization of manufacturing refuse to M. Vincent, 
for his process for obtaining methyl chloride from the 
vinasses of the beet-root sugar manufacture. A sum of 
1000 francs has also been awarded to M. J. A. Martin for 
his mixtures for rendering textile articles, paper, Xc., unin- 
flammable. His ordinary mixture for light goods is: 
Pure ammonium sulphate, 8 kilos; ammonium carbonate, 
2 kilos, (§); boric acid, 3; pure borax, 2; starch 2 (for 
which may be substituted 0.400 kilo. dextrine, or the same 
weight of gelatine), and water 100 kilos. A silver medal 
has been awarded to M. Idrac for his process of drying 
timber. 


A New ELEctTric PRoPERTY oF SELENIUM, AND THE Ex- 
ISTENCE OF TRIBE-ELECTRIC CURRENTS PROPERLY So- 
CALLED.—R. Blondlot has observed a new electric property 
of selenium which may be shown by the following experi- 
ment: To one of the poles of a capillary electrometer 
there is attached, by means of a platinum wire, a fragment 
of selenium which has been recently heated, and to the 
other pole a platinum foil. If the selenium is brought in 
contact with the platinum, holding it by means of an isolat- 
ing handle, the electrometer remains at zero, as might be 
expected from the symmetry of the circuit ; but if the selen- 
ium isrubbed against the surface of the metal the elec- 
trometer deviates strongly, the deviation obtained being 
equal to that produced by a sulphate of copper element. 


ANALYSIS OF SUPERPHOSPHATES.—In acting upon a 
superphosphate made of Lone-black or from the phosphate 
of Caceres with a solution of ammonium citrate of sp. gr. 
1'0g, there is no occasion to take into account the time of 
action or the fluctuations in the temperature of the labora- 
tory. In the analyses of a bone-black superphosphate, an 
excess of citrate must be avoided—2o0 c.c. are sufficient 
‘or 2 grms. of the sample. An excess of the reagent dis- 
solves part of the phosphoric acid of such tricalcic phos- 
phate as has escaped tlie action of sulphuric acid in the 
manufacture of the superphosphate. The phosphate of Ca- 
ceres is much less sensitive to the action of the citrate than 
the phosphate of bone-black, and here from 20 to 100 c.c. 
may be taken to 2 grms. of the sample.—L. CHEVRON. 


DETERMINATION OF CHICORY IN GROUND COFFEE.—M. 
Prunier suggests the following method: Two germs. are 
wéighed out and separated from the finer powder by sifting 
through fine silk. This powder which, as microscopic ex- 
amination proves, is composed entirely of pure coffee, is 
set aside. That which remains on the sieve is macerated 
with a few grms. of water in a test glass. After some 
hours itis thrown upon a piece of cloth stretched out and 
crushed with the fingers. The grains of coffee resist the 
pressure, whilst those of chicory, reduced to a paste by 
soaking in water, penetrate into the cloth and adhere to it. 
On drying the cloth it is easy to detach the coffee, which, 
after dessication at 100° and addition of the fine powee! 
separated at first, gives the weight of pure coffee. The chi- 
cory is calculated as loss. 
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ORNAMENTAL STYLE. STAINED OAK, 
No. 71, Pore:lain Reservoir, 414 quarts----- Sle See cele iota $7.25 each. | No. 61, Porcelain Reservoir, 44% quarts.---------- a: naweeese 96.75 each. 
bb 725 fv . 7% DY 4 piganoteaiaierat Os eS eS aN 9.25 “ 62. *s ‘ 7% Me 8 a A os > Meine ene fe 8.75 . 
734 ‘ II BS a Meee ats ans eae 11.09 st ‘6 63, vb be Il Os, 5 ences ee esa Dineen he ales ties 19.80 
74, ee re 16 WD hte teen a tl nes AB ee 12,00 a Ab 64, be be 16 ns Oe air ee ere 12.50 3 
; 759 = ‘“ 26 PE ooh a har Pe gh erat oy ana Teco. 7° v6 65, be ve 26 En ene Seaeren ae 15.00 6: 


READ THE TWO MOST CONVINCING TESTIMONIALS. 
Isaac S. Wintrams & Co., 728 Market Street, Philadelphia, Pa.—We have sold your ‘t Patent Water Filter”? for the last six years. Our sa‘es 
m that time having reached upwards of five thousand, and in no instance have we heard of any failure in performing all you claim for them. 


BOARD OF HEALTH, Washiugton, D.C., Aug. a7, 1877. 

Wess & Beverzoce:—I am just in receipt of your favor of yesterday, requesting my opinion of the ‘ Jewett Filter’? purchased of you sev~ 
eral months ago for my personal use, and am pleased to say that it has fully answered your expressed estimate of its value. As a cleanser and 
purifier of drinking water it is certainly not excelled by any mechanical arrangement known to me, THE FOREGOING REMARKS APPLY EQUALLY 
*Q THE LARGE FILTER OF THE SAME MAKE PURCHASED FOR THE BoarD OF HEALTH. 


Very respectfully ycurs, CHRIS. C. COX, M.D. 
Manufactured only by JOHN C, JEWETT & SONS, Buffalo, New York. 


for SALE In New York City sy KING, BRIGGS & CO., 596 Broadway. J. H. BALDWIN & CO., 21 Murray Street. L. HEYNIGER, 
18 Fulton Street. CHARLES JONES, azo Broadway. LEWIS & CONGER, 6or Sixth Avenve. 


URANIA. 


AN INTERNATIONAL JOURNAL OF ASTRONOMY. 


Under the above title we intend from January next to publish a Journal for astronomical research, for which 
undertaking we are anxious to obtain your co-operation. 

What chiefly induces us to increase the number of scientific periodicals by a new one is the circumstance that 
every year many astronomical papers and memoirs of great value are published in Transactions or Proceedings of 
Learned Societies, and, in consequence, remain unknown to many astronomers. In publishing Uranza it is our aim 
to provide a receptacle for papers of this kind, which, we trust, will thereby become more generally known, and by 
preparing reviews or abstracts of all papers of any importance published in places where they seem likely to be over- 
looked, we shall endeavor to keep our readers as fully acquainted as possible with the progress of astronomical 
research. At the same time observations or ephemerides of plane's, comets, etc., will not be excluded, and in 
addition to purely astronomical subjects, the essentially cosmical phenomena of magnetism as connected with 
Aurorae will also meet with their share of attention. 

The journal will be printed in Dublin, and will be issued in numbers of from 16 to 24 pages each, demy 4to, 
whenever we have material enough for a number. Longer memoirs will not be cut up in several’ parts, but will be 
printed together in one number, or carried through two numbers without interruption. Shorter numbers will be 
issued whenever subjects of more immediate interest shall require it, and in particular ephemerides of comets, etc., 
will be issued on advance sheets, if necessary. Twelve numbers will contain 240 pages, and will form a volume. 

The numbers will be sent by post to all subscribers. The subscription for ore volume, including postage to all 
countries in the postal union, is Sixteen Shillings, payabie in advance to the undersigned, J. L. E. DREYER. Post 
Office Orders to be made payable at the General Post Office, Dublin. Intending subscribers are requested to send 
in their subscription as soon as possible, in order that the number of copies to be printed may be known at once. 
No. I. will be published early in January. 

We have already secured the co-operation of eminent men of science both at home and abroad. Thus the two 
first numbers will contain contributions from Lord Rosse, Lord Lindsay, Professor Kliakerfues, Professor Schjellerup, 
Dr. R. S. Ball, Dr. Borgen, and others. Papers written in French, German, or Italian will be printed in the original 
language (German MSS. are requested to ba written in Roman characters). 


RALPH COPELAND, J. L. E. DREYER, 
Observatory, Dunecht, Aberdeen. Observatory, Dunsink, Co, Dublin, 
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SCIENCE. 


BRAIN AND 
NERVE FOOD. 


a ee ET 


VITALIZED PHOS-PHITES, 


Composed of the Vital or Nerve-givinge Principles of the Ox-Brain and Wheat-Germ. 
IT RESTORES THE ENERGY LOST BY NERVOUSNESS OR INDIGESTION ; RELIEVES LASSITUDE, ERRATIC PAINS AND 


NEURALGIA ; REFRESHES THE NERVES TIRED BY WORRY, EXCITEMENT, OR EXCESSIVE BRAIN FATIGUE; STRENGTH- 


ENS A FAILING MEMORY, AND GIVES RENEWED VIGOR IN ALL DISEASES OF NERVOUS EXHAUSTION OR DEBILITY 
IT IS THE ONLY PREVENTIVE OF CONSUMPTION. 


IT GIVES VITALITY TO THE INSUFFICIENT BODILY OR MENTAL GROWTH OF CHILDREN, PREVENTS FRETFULNESS 


AND GIVES QUIET, REST AND SLEEP. 


MOTES GOOD HEALTH TO BRAIN AND BODY. 


PHYSICIANS HAVE PRESCRIBED 300,000 PACKAGES. 
F, CROSBY, 664 & 666 Sixth Ave., N. Y.—London, 187 A Strand. 


DRAWING INSTRUMENTS 
And Materials of all kinds. 
OPTICAL INSTRUMENTS, 
Microscopes, Telescopes, &c. 
G. S. WOOLMAN, 
NEW YORK. 


Send for Illus. Catalogue, and mention this Journal. 


116 Fulton Street, 


IT GIVES A BETTER DISPOSITION TO INFANTS AND CHILDREN, AS IT PRO- 


For Sale by Druggists or by Mail, $1. 


BOOKS 


RELATING TO 


PRACTICAL SCIENCE 


Embracing Works on Civil, Mechanical, Military | 


and Naval Engineering. Descriptive Catalogue 
sent free on application. 


E, & F. N. SPON, 446 Broome St., N. Y. 


TAKE THE BEST. 


THE INTERNATIONAL REVIEW. 


NEW MONTHLY SERIES. 
JOHN T. MORSE, Jr., HENRY CABOT LODGE, Editors. 


Price 50 Cents a month ; $5.00 a year. 
on receipt of 15 cents. 


AGENTS WANTED who understand the character, scope 


and value of the REview, to solicit subscriptions. 
A. S. BARNES 


Specimen copies sent post paid 
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oise-Shell and Amber. 
HANDSOMEST AND STRONGEST known. 
Sold by Opticians and Jewellers. 


CELLULOID EYE-GLASSES. 


Representing the choicest selected Tor- 
The LIGHTEST, 


Made by 
SPENCER OPT. MFG CO,, 


13 MAIDEN LANE, NEW YORK 


4 STYLOGRAPHIC PENS 
FOR SALE. 


_ Cross’s Patent, best quality, iridium points ; 
just selected by expert from stock of manufac- 
turers. Price $4 each. 


N. B.—As these pens vary much in quality, the 


| present is a good opportunity to cbtain a reliable 


instrument. Apply at Office of ** SC\ENCE,”’ 229 
Broadway, Roont 53,N. ¥. 


111 & 113 William Street, New York. 


CHART OF 


ANIMAL CLASSIFICATION 


The SubkingZoms, Classes, Orders and Fam- 
ilies, with examples, arranged according to the 
principles of classification. Price, 15 cents. 

ddress, 


A. B. GRIFFEN, 641 Broad St., Newark, N, J. 


THE ASTRONOMICAL REGISTER. 


Published Monthly, Present Number 214. 
Subscribers in America can send, either by Post Office Order 
or in notes, $3.50 for one year’s subscription, postage included. 


Pp. O. O. to be made payable to JOHN C. JACKSON, Lowe 
Clapton, London, Eng. 


ADDRESS: 11 Angel Court, Throgmortcn Street, 


LONDON, ENG. 
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(Late Hall & Benjamin) 
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Catalocue. 


IMPORTERS & MANUFACTURERS 


CHEMICAL and PHYSICAL 
APPARATUS 


OF ALL KINDS. 


191 GREENWICH & 95 JOHN STREETS, NEW YORK. 
Send Postal for Descriptive & Illustrated 


SCIENCE | 
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MEY RO 


ORG. 
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WITZ BROTHERS, 
OPTICIANS, 


297 Fourth Ave., N. Y., 


S. E. COR. 23D ST, 


Trzal Cases, Optha/mos- 
copes, Artifical Eyes, Clinical 
Thermometers, Microscopes, 
Electric Battertes, etc. 

Spectal attention given to 
prescriptions of Ocultsts, 


Be N.B.—An Dlustrated Catalogue will 
~~~ be sent free upon request. 


A WHEKLY JOURNAL OF SCIENTIFIC PROGRHESS. 


No. 29, Vol. II. 
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CONTENTS. 


January 15, I881. 


Dr. Gorge F. Beard on Mesmeric Trance (Edit.); New York Academy of Sciznces; Hunger the Primitive Desire, by S. V. Clevenger , 
Notes on the Anatomy of the Encephalon, Notably of the Great Ganglia, by Edward C. Spitzka; Effect of Pressure on the Fusion 

- Point; Tne Philosophical Society of Washington; Hypnotism; [he Hanmond Prize; Chesapeake Zoological Laboratory; The 
Materialistic Origin of the Sexes, by Andrew Dewar; The Mechanics of Bird-Flight; Color Relations of Metals; Detection of 
Starch-Sugar Mechanically Mixed with Commercial Can2-Sugar, by P. Casamajor; The Late Partial Eclipse of the Sun, and 


Pennule’s Comet, by C. A. Y 


oung; Larg: Meteors, by W. F. Denning; The Report of the ‘‘Kew Committee,”’ 1880, by W. C. W.; 


The Observatories of the Uai'ed States, I. (Carleton College Observatory); On the Limit of Planetary Stability, by Daniel Kirk-_ 
wood; Letters to the Editor, N tes, Astronomical, Caemical, Paysicil, etc., etc., etc. 


SUBSCRIPTION, Four DoLuars A YEAR. 


SINGLE NuMBERS, TEN CENTS, 


